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" are dlscussed mdwmﬂany with régard to. topics such. as’ location

" iginal description

the pazaslbe Tirdions, OF . dagh hosk Secics poe contxasted

2 -ABSTRAC'T_ A TR =

One hundx‘ed and seventy— Ave (94 aurf 36 white—wlnged and

45 lack) scoters from fouLlocalxties (Butlsh columma New

Brunswxck, Labxador and Nozway) were gxamineﬂ for metazoan para-

sxtes, with 91& (159 erGS' 86 su:f’ 33 white- nged and 40 .

black: scctersl bemg 1nfec(:ed. Appzoxunately 55 spec sio puan
sites Mecs: found (43 f£rom the surf, ‘29 from the wh;te-wxngsr] and 27

34 from the hlack) . /including 45 which were new host records.

There were 4 ne@ North American records;. 4 ney Canadian records

and l new European record. - A checklist of parasltes hgrbonred by
& AL

. these buds is presented. aft % o

The numbex and percent -of bxrds mfected, range of numbevs

and mean’ number' of. paras1tes pex infected blrd are given. \Also

for’ each ‘host species the f : nd percent of .each sex-and age

class .infected by individual parasxtes is gwen., Parasite specles .

within host; new hcst records and minor vanatlons £rom their or=

- .The ecolugy of the parasltes is d1scussed‘ the preferred 2

habxtat, their geagraphxcal dlsttlhutlbn and their preference for

marine or” freshwater, environments are presented. A short‘ ﬂ1scussmn

of host specificity is included and ‘the parasites Of, éach -host'are

‘categorized. .Six parasites were found to occur across ‘the geographic

area sampled, with'23 helminths cycling through' c’be marine gfiviron-

ment and 19 through the freshwater environment. ’.&‘hroughout‘ the work

In add-
10:1011 the number and percent of spemes occurr:mg in jeach geographic”
locale is compared and contrasted. dlugter analys:.s revealed that
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INTRODLVCTION

The genus Mallm‘btta Boie, 1822 contains the diving

numks cmmnonly ‘kriown ‘a8 ‘scotets.: These birds. are nembers

vitorm\ent oHly frequenting inland wateérs to reprodice.

q\llne: :(1976). notes that there are three ‘valid <specles-in
 the genus n‘an\ely, M. perspicillata (L:Lnnaeus, 1758) the surt’
scoter, M, nigra (Linnaeus, 1758) the black scoter »and
fusea (Llnnaeus, 11758)' the whxte—waned scoter, with five
- .recognized. subspecles in thes qenus. “The scoters are Hol—-
a:étxc int dssttlbutxon, w.\th the surf . scoter bemg 1nd1g-
hous to North Anerica and having no recognizable sub—-
“species.” This bird breeds: from Alaska through' the northern
boreal forest to Labrador. It srwznr_gring areas ‘are the )‘
easter- and wesgem c,oas‘s of North América ‘south to Florida

and california requctively.

o - The black( scoter. has two :ecognlzable subspecles, B

W M. ameridai, the Nearctic and eastern Siberian race and
e %gm the western Paleazcuc race. Molanitta &, aneficana
breeds in Alaska, Kodlak Island and the interior of «:hs Un-

. gava Pen' suIa as well\as Grand Lake in Newfoundland. The

s bird is’ suvu.lar to that.of M. pgz'-

sm'l,llata. lema.tta,n. n‘igra breeds in Iceland, Bntian. ,




" €ach ‘breeding population of M.

‘wigra moves south for the

winter with wintering populatlana .commencing’ around Norway and
extenduxg soith to ‘the; fvory Ccast of Africa (Johnsgard, 1978:
Painer; 1976) . ; a

The w!ute—wu\ged scoter has; ‘three recognized sub-
Specles, U, f. dglandi; the American white-winged scoter, M. .
fusca ' the Europear white-winged:gcoter: and M. f. stejnegeri the
Asiatic whlte—wxngedrscater. Melanitia f. deglandi breeds in,

North Amefica from western Ontario to British Columbia and

‘up’ into Alaska. This subspecies winters from the Alaskan

coast'to Califoinia in the west. and from :z?\ﬁdland to
Florida in: the east. Melanitta f. fusca bre€@s~across northern

Europe and Asia from Scandinavia to the Yenisei River in
'

Westexn Siberia, d wintérs in'the Atlantic'Ocean from

Norwa‘ to Spain‘and on the Casplan Sea. Melanitta ., stejnegeri

breeds in’ eastern. Asia from the Altal to Kamchatka eninsula
and winters on the coast of eastern Asia to Japan a)d China.

Prlo! to 1973, the hlack scoter was’placed in the

Treland, Sweden; Finland and Western U.5:5.R. It -appears that ™

genus m ia (E‘lemmlng, 1822) because of a morphological dif-

ference between this species and._the other two scoters.-.The

black scoter has a simple ‘syrinx, while the ofhe ‘two species

both- have |a bilbous enlargement of the [trachea. However, they

’havé a ‘similar biology and are very similar in appearance and

are now plated!in a.single genus; a fact which is no, longer a.




source of dxsaqreemam:‘ If indeed che’ thze\e« scoters are quite

sinilar_then. very little affference would be\ expected in the

_parasite burdens of birds collected from the \pame geographical

‘area. With regard to the taxonomy Of ‘the genu\a Melanitta some

authors' consider M. f. fu.sca to be'a’separate species (the

velvet scoter) and. M. deglam‘h to be the white-winged scoter

th_us preahxng fmvu: speciés in the genus. However, the aut‘:hor

Chooses to folloy the works of Delacour (1959) and Palmer (1976) - °

‘which recognize only three valid species. N
This study was initiated in 1978 to-compare the

parasite burdens of these three cxosen} related species of ducm/.

There are many reports of‘parasites collected from the black

and white-winged scoters but relatively few From the surf ‘scoter

(Appendix 1) However, these-reports.of parasites from scoters,

tend to be gualitative: in nature rather than quantitative.. Buscher

(1965) compared the parasite fauna of thrée species of ducks

along a North American migration route and found that the: burden

changed. from the northern to southern environment To date, nod

workers have looked at differences in the par651te burden ef

“three ‘¢loFely Falated bird spéciés,along: ‘an, east-west qradlent.

Thus, the author was curious to.see if the paras;te burdens daia
differ 1onguudmany, as a result of qéoqraph:.cal distribution
of the scoters. y . &

e
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Rhode (1964, bide Gfaham, 1966) has pointed, out that-

]ust listmg ‘the hosts of” a’ helminth tends to Lump frequently

parantuea hosts with those cf accidental origin. Hence, when

~— 'a single bird is autopsled for pardgites, very 11ttle insight ist

obtairied  about the host/pazasite relationships: Conversely,

when-a’large sample’ of buas is surveyed, it is possible ‘to de~
. d\ice mote information on the host/paras1te relatmnsths e. g:

host speclficlty of th

tes, food relations of ‘the- host),

etc..’ Various workers have reccgnized the above  (e.g. Dogiel

1964; Gallu\wre 1964; McDonald 1969 ) with the first two

“wox‘kers devising systems that categorlzed the host as’main, aux-

illary, rate, etc.. The system devised by McDonald (1969 )

\dlffets in'that he ‘lists the parasiteas be].ng‘accl.dental, rare,
infrequent, frequent or common in waterfowl; but doesn': give

‘any criteria for his grouping. 'Given a large ‘sample of birds

one can place’ parasites into McDonald's categories utilizing
stated criteria for each c7tegory. this being one of the goals
Of ‘the present work.

Bezubik (1956), Cornwell and ccwan (1963) and Buscher
(1965) ccncluded that the diet Of a bird is the’ single most im-'
partant factor in determining Lhe bird's he].m}.nth fauna. Scoters
are omn/xvorous bz.rds that feed predominantly on’ aml 1 matter,

and thus, should be more adeguately described as carnivores that

consune’ some plant. material. ~Cottan \(1939) examined. the stomachs

+ R
of 168 surf, 819.white-winged and 124 black scoters and found

ariimal material to make up:88%, 94% and 90% of their diets res-
. R ot 7 ’

\

|
s
i
|
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pectively. Molluscs made up. 60.8%, 75.3% and 65.2% of thé animal

\ ‘ ; - J: : ok 3
-matter (Cornwell and Cowan, 1963; ‘Buscher, 1965).. In addition,

auscher (1965) statss," "The incidence of helminths 1n ‘adult ducks

Lk was greatly reduced when the dﬁeks were fhghtless durmq the
K moultgng petiod. 4

The ahjec‘cives of this work are thus, to detem:.ne and“

. ducks Blonq an east-west qradient; to define thastatuﬂs Of each

_paragkte species found in these ducks and to relate the parasites’

quantify the parasxtm burdedi of' three closely relatsd species of

© o7 naterial respectively: Moulting anatids eat predominately vegetable




L T ‘HB'I'HDDS".AND MATERTALS - : e E

A total of 175 scoters (o4, m. pempmnam s - . 5
| . nigra and 36 it fusca) were collected across latge pazts of
their respectlve geographlcal ranges, from 1973~ 1978. Data g
gis & on “the local.l.ty and date uf cnllectlbn of these blzds is”

|- Summarized in Table § The, blrds were-all collected with a

12- ,apg‘e(shotgun using various sizes of shot. The majority

of birds were ccu‘ected during their: moulting season thus

accounting for the large nunber of males (i.e: males undertake
a moultmigration to ‘the sea ‘where they congregate in large
flacks while the’fema,les remain on the breéding, grounds with

," . r_heix{ youngL

G - ) /)1 Brunswick bixds were obtaine from the

y, . Royal Canaq’;an Moum:ed | Police, after they had bepn conflscated

from’ nunts_fs who were taking them illegally. As a result, no

mfumauon’ s available on how soon they were frozen after

-.collection. ' 'All other 'birds Were either deep frozen or pre~

< setved in-10% formalin within six houfs'of, thei¥ collection.

" The Labrador samplé of birds were the only ip}cﬂnens‘ collected

! i b iy

by the author.-’
Birds were aged using plumage (carnéy and eis, 1964)
and secondary sexual cha):acters, and/or the presence}or. absence

"0f a'Bursa of Fabricius. “Two age classes were recoghized in A

this study:¢ (1) immature (prebreeding bird)=- a bird that was
.collected in it's first or second calendar year, that possessed




v

" TABLE 135 COLLECTION ‘DATES.AND LOCALITIES FOR SCOTERS {examINED.

' BIRD SPECIES

LOCAL -

YEAR(J

JAN. |FEB. | APR./MAY SEPT:
Surf- Scoter |New Brunswick: g i \:
3 i -Shippegap ' 1973 - - 25 22 o o
Ly B N
|British columbia|’ - - ) . \
—~Roberts Bank ' |1974| - - - - - o
--~Tona 1974 14 | = = = = =
-Boundary Bay [1974] — 5 R ) P &
B T2 1974 - = - T = =
INewfoundland : - ]
N ~Porcupine —
Strand’ (Lab.)  |1978| = = - = 22 =
-Porcupine e+ 7
Hbr. (Lab.) 1978 = = = = - |£.2
¥ - , = A




maggﬁ 1. . CONTINUED.

‘LoCcAL

New Brunswick.
~Shippegan

-Roberts Bank
-Boundary Ba;
foundazy Bay

British Columbial

~Salt Spring
Island @

o |ufule

Newfoundland
-Porcupine

HOL 8

“Strand (Labl) |

Norway.
-Balsfjord
‘Tromsg ’

N
el




i . Py
R 5 = \
' i
5 & .
; \
TABLE 1. "CONTTNUED. R Ly
% : alfh: : ; b
i S 07 g : MONTH |
. BIRD SPECTES| ~ 'LOCAL YEAR praN. [FEB.| APR./MAY|JUN.|JUL.| AUG.| SEPT. [suMMER® [TOTAL :
5 A =" : > .
Black Scoter |New /Arunswick 7 i
~Shippegan 27 - - - - = 27
\ \ \ ' k- 3
British Columbial S bt
-Roberts Bank [1974 | - - L i
~Tona B R ; =
g Flh g S Newfoundland[ | - |
5 -|"-Porcupine | L .
: strand (fab.) 1978 . of. s =l [
e T e ~
¢ : 3 3 2 '

L]

*No further infemaé‘icmie'n» date z';f,cz;llect!.on is possible.
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/ I
: , . [ I
| vthat was twc calendar years of age or older that lacked a Bursa

iaatad
)

. 10 o i

\ a Bursa of Fabricius and juvenille plumage; (2)- adult - a bird|

i ; 2
4 of Fabnclus and box:e adult plumage. Birds were sexed using:

) \the appearance of the:u: gem.tal organs,, when pcssxble, and

\secondary sexual characterxstu:s. Sexes and ages, of the bmis
|

exammed in this stud&g given in Table'2. J

\.' A \Necropsies weré cairied out ‘as described by Turner
k1974) In addition to necropsying the ‘speci{nens frig weiqhtr"
(g ), culmen length and depth, wing length ta).]. .length. and "7 7
tlarsus lengthvwas obtaxned (a1l measuremelf.tg in mm.) , when-"
eLJer ‘possible. Due to-thé bizdé being treated in 2 variéty;
2 of ways by the various collectoxs not all birds were whnle/‘
(rable '3) In addition, 27 of the British Columbia:surf !

scoters had their fuod cn‘lntents removed (25 had thelr provent- -

uculus and, gizzard emptied while'2 had theu’ _gizzard empued)
Of‘the ‘British Colunbia black sce:,{rs /7'had the contents of
théir pgoventn_culus and gizzard memo,vedA Of the ‘1914 Btitish
quumﬁia”white—winged scoters.. 4 had their gizzard emptied
and an gddltlonal 4 had ‘their prcventrlculus and gizzdrd
empneﬂ. N ¢ 4 o
-

The rembval of food stuﬁfs was carned out in such
a way as. to leave the lining of the praventzlculus intact ¢hd
while some rpmslwsmere undcubtedly lost, the author helieve§

such losses were minimal The helm.tnth burdens recorded re-=

present a minimum, espem 1y ‘in those birds that had various

portions of their viséera femoved. .




TABLE .2 ¥ TE
-\ SEX AND AGE OF SCOTERS EXAMINED .
\ . \

\ \ . {*  FEMALE -: MALE ’ N
N | B A L4 e hY b £ =
" BIRD LOCALITY COLLT'D |aDULT |1 apurr | T SEX
New Brunswick .| 2 -0 231 o 0
Surf British Columbia [ 14 1 22 8 [
Labr . 0 5 RS 8 i
: Total 16 6 ~56 | 16 0
New ick: o 1o V[ s 0 0
White-winged|British Columbia | 2 2 16 1 T
Scoters 8 3 pe
: : L ) o 3 2 <0
\ g Nozrwa 1. 0:: 2 4\ =1 0
% i Total \ 3 2 26 4 1
£ b New Brunswick 7 e P20 0.k 0 ;
) Black scoters British Columbia 1 2 10 ) Lo
: .| i 0 2 2 1 M
Irétar 8 i I 7 S “o

'NOTE: ThA one bird that could not be sexed
. ' .wa¥ missing its head, and its genital
ans were not developed.

\ N




i S v: % b
P ' ;
i3 3 ) e = ; %
TABLE 3. 'NUMBERS OF SCOTERS LACKING VARIOUS ORGANS, DUE TO A VARIETY OF REASONS. .
_BIRD SPECIES LOCAL lalelel o e|l=e|e)r] | a] x| 2
: ey British columbia | - [-2 [ 7.[ 187 12| 31 ["32| = - | i-"| -] - .
=) Surf scoter — — - als
. Labradot [ g : ]
b .| Porcupine Hbr. gl ] A d g g e aea ] Bl g
! . . Black scoter |British Columbia | =) =" |'=}'= |- a2l a2 [ ) - = - -
. T : % < . ) \ :
= - ) - : .
8t == . British Columbia®| 1°['1 |4 - 3| 6 6 B R B - s
white-winged N ) ) - : i
. o .-+..sScoter 5 =
e Norway . ~t= |-l -|=]e|e|6e| | -] 6| --
N . : . B ;
: A - Esophagus - ) -
3 . B - Proventriculus Sy ; oul
2 C.= ‘Gizzard £ s i £ & - . ¥
: D - Liver. - = . oy
E'~ Gall bladder. ). : ¢ . e e iy
F .~ Spleen L § - . S 1 y W
° 3 G - Pancreas , £ 3 . -
»!"H - Lungs : . i
T - Kidneys -\ #
J -~ Gonads
K -, Cloaca %
L - Bursa 5 e .
\
‘ \ \
i i
- i : -
[




Rengwal of ites was in ance with
s 5 . o S BN
After ﬂus prouedure was completai the birds -+

Were rinsed, ‘with a Jor of water, into’a sieve and any debfis .

collected was examined for, ectoparasu;es

nly a selected

sample of each specxes cf blrd thﬂt‘was examined for ecto-

parasites was mcluded in the xesults e surf scoters, 17.

\whxte—vunged scoters and 17 black scoters) v dne to.the fact

S that some bu—ds were pdorly wrapped and ‘had almost certainly .
lost some of tHely cctoparasites. - . C R : e
The blal:k scotersy necrops;eﬂ in hhis study were 311 ‘, . :
M. n. americana and the whlte-wmqed ‘scoters save:6 were M. f.
‘ dggZandL, with the forner bemg M. 7. fusea (thé Norwegisn ‘mrds).‘ o

”Appendlx 2" compares the parasltes Fecovered ‘from the 6 M. f. " -

. fuum to dwse recovered from the ‘30 M. f dagland'l,

© . 'rhe methods of fixation, preservatmn, stammg and e

mo\mt;l.ng of helmlnths are’ those set fo:th 1n Andrews (1974) 5

wmle ectcparasltes were treated utilizing the methnd outlmed iy R
by Palma (1978). a scanning electron mcroscope was used to
aid 1n the 'identification.of one species cfvirématode, wtulst

it proved necessary to sec;,z.on anothex species. - %

¢ Infections are recorded.as prevalence. (percentage of .

LRy i 5 - S 1
ducks. infected) and intensity (average number of parasites per

infected duck).




* The ‘number-of schist
refer to minimim numbers; this is|a result of only searching

- . for.

untilk

Lee.

_were

or_absence. _Cestode numhers  were arrived at by countidg the

“number of scolices present

e the nearest two numbers on

plm:mg that number between
f;ve dxgit scale (i e. if 42

o : 2
* .scolices were recovered from.a hos

‘bird  had between 40-45 cestcdes)

it was assumed that the

ﬁo{weve:. due to their small

aize. destrnbiluation and digestlun of tha ceutodes by the

" Yiost ‘bni its death, sofie may have been avarlcokad.- mg"numbar

s and cestodes collected  » |

o

of !unbrmmdn present was arrxved at by countinq the numbet of »

fan ahaped neck segments pzesent.

Puasitas were categorized

as mture,ox adult by me.rxstxc character! and/or presence of

ova in- females.. l -

“Due to taxonomic confusion within the qemmyuna- [

lepis all
Bymenolepis s.1..
in this study

specimens - (destrobilizati)

hooks) .

icular are to as X

pecific ion of a
not carried nﬁ; due to the condition of v-tha
, digestion and lack of rostellar

,»/

- The claxiifiea ions utll:.zed

n this work-are of

' Enexson,’ 1972 (£or Licg) amagun, 1961, /1963 a}x}a 1971 (for’

;i h 1“‘_@5 ! 1vi and

Hcponald 19690 (for cesmdes). { X !

collected




were annlyz:e
' and the Mann-Whitney U-test.
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RESULTS AND DISCUSSION

A total of. 37 different genera (at least 50 °
species) of metazqan parasites were Teeovaraa £rom the scoters ’
ex@nined in th:Ls study. Necrcpsxes‘yxelded 29 gene\?‘ (39
species), 21 ‘genera’ (28 species) and 25 genera (33 species) of

parasites from the sutf, white-winged and black scoters res-

. pectively. ' E . . .
Trematoda ! g . .
“The 175 scoters examined yielded 18 genera and 23
species of raiabodse (suxf -scoters 11 genera (15 species);
' white“winged .scoters 11 genera (14 species) blagk scopers Il
" genera (15 species) ) (Table 4) . *A total of 55 (58.5%) surf,

28°(77,58) white-winged and 17 (37.8%) black scoters were in-
fected, with these parasites.

L. Austrobilharsia terrigalensis Johnston, 19mjwas'
noted in 8 (8.5%) surf, 2 (5.6%). white-winged and 4 (8.9%) of
the black scoters exdmined. (Table 4). The finding of this

trematode in-each’host constitutes a new host record, n a1l

instancés;” except ong, the specimens were' removed grom the

blood vessels associated with the. small intestine. ‘The ex-

ceptibn’ contained -jh\ 5 in the blood vessels associated

with the liver and gall bladder:

s iy ¥
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[ 'TABLE 4. DETAILS OF INFECTION OF SUR?, SCOTERS, wnrm—wmssn SCOTERS AND. BLACK scoz-zns WITH
v REMATODA .
| : L ‘.
4
@ . SURF SCOTER WHITE-WINGED SCOTER ‘ BLACK SCOTER.. . i
i . . H
DIGENEA. A . B c D : A B [} . D . A B [+ i
O s % :
20 J : 3. :
| Austrobilhavzia terrigalensig 8.5| 2.5| 1-5[17,3,0| 5.6[ 1.5 1-2 3,0,0 | s.9f1.0] 1- *
o - < 3N B ] . i 1
Zygoeotyle lunata . - 2.1f 2:00 1-3] 4 [ -| -| - - -1 - - - i
X n . : b . 14, : . ol
. Notocotylus attenuatus 11| 4.0 4%] 4 | 2.8 24,0 14| oaa. simm. | 2.2[17.0 27 17 Ry
: : i ¢ i
Catatropie.verrucosa . - =] - - | 8.3 4.7 3-8, 1e . L B - |
® = : y s \
Tristriata elegans | 29.8| 4.8[1-16| 135 [11.1] 4.s1-12 18 o -
-Bucotyle .castenea - 2.1 1.0f% 1 2 [11.2] 2.0 1-3]" 8 4.4 10.0 | 1-19 20
3 < K
| Gymophatiue bureicotd) 10.6| 5.6[1-20| . 56 [ 5.6| 3.5 ‘16| 7 | 8.9 9.0 1-36 16
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. . TABLE 4. CONTINUED. . ) . 3 \ 4
W } , 5 ois A
v “SURF SCOTER WHITE-WINGED $CO’I’BR . BLACK SCOTER % -/
DIGENEA . AT B T D by B T D A 7B |t C D i
" . ayimophalius: choledocis. 7.4 5.3 1-200 37 | 8.3 5.4/1-12 16 b a5 ra0) 2t I i
* o g " ] | ) 6
Gymophalius deliciosus 14.9| 4.6 1-18 64. |30.6| 8.8 )1-26 35 8.9 6.3 |1-24 68ad. limm.
i ) = z
- Ggmnophallus sp. Type 1 3.2 6:0|1-15 18 5.4 6T 12 2.20°6.0| 6., 6! G H
N . e A \ e i
' Gymnophallid sp. S 2] 2e0f 2 3 | iy 2.3 4.0/ -2 2
) ' , V- sapht 2 - e S
[ Gymnophallus spp. . 2.1] 2.5[1-4 5 8.3 9.0(4-14 27imm, 11.1| 7.0(1-26 35imm, .,
Eohinostoma revolutum - | - | -4 - - S T - 2.242.0| 42 42im.
5 - ' 559
Digtaiella egregia - : = - .= h 22.2{ 69.8 [4-24( 328ad. 23limm. Sy = =
s 5 & ] : \
Bimasthia: incisa ? - - - - 2.8 1.0( 1 1 2.2f 3.0 '3 3
. - ¢
i - .
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TABLE 4. CONTINUED: .
= T 2
SURF SCOT.ER WHITE-WINGED SCOTER 2 +BLACK SCOTER
‘DIGENEA B L 5 [ A.[B | € ) P I 5 PO - R )
i e = f
Acanthoparyphium melanittae 3.0/ 3 3 - |- - - - )= - -
Psilogtomm sp. 5.0/ 1-20 35 - =" -, - - - - -
Ascovhytia ohavadeiformis 3.2(10.3[1423 | 31 | z:8| 1.0 1 | 4.4(82.563-102 165
Miovophallus pygmacun < - P RO e - 2.2| 8.0]. 8 8
. Peeudospelotrema japonicun - |'4.3| 4.8\1-13 | 19 |16.7| 5.7 1-27 34 2.2(191.0| 191 191
Renicola sp. 2.1 '3.0[1-5 | & 2.8[1.0 1 1 - - - -
- x \
\
-

i
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TABLE 4. CONTINUED:
- T
DIGENEA = A B c D A, B c 4 D A
Cotylumia ‘strigeoides - O T Y I ST I - 2.2|11.0{ 11 L1
: : o \ v
. Apatemion burti = ) =ehs % =l = = = 2.2(61.0( 61 61
e I ]
“Apatemon. gracilis 1.1 | 19.0( 19 19 -1 - 4 - - - - -

A=pxevaleme(lofdax:ksmfectd)
B=in(:smicyhunm.o!panlimputh\ﬁmadblzd)
C = range of parasite
D= mlm.otpuaaimmuected

_mo. of males, m.ofﬂamlal m.ofhmutu:u

no. otadnlu, no. of immatures




- surf scoter constitutes a new host recoxr:

HcDonald (1959 ) listed 4 species of Austrobt—lhm‘na
Johnstcm, 1917 from anatids (4. canadensis McLeod, 1937 A
_ohapini Price; -1929; 1. manitobenoio Mcleod, 1939 and 4.
variglandis (Miller & Northup, 1926) while Fafley (1971 syn-
onynized all four species with 4. terrigalemsib.
’ . ' * v . 5 ¥
- “2ygocotyle lunata (Diesing, 183§) ocourred R

(2.1%) ‘of ‘the surf scoters examined.. ' Mettyick (1959 ) reports

this parasite as a cause of mortality in domestic ducks. sme

*£inding of this trematode, in'the surf scoter Sonstitutes 'a new

“host record. Table 3. gives further details on this infection’,
of surf Scoters, The specimens recovered in this study all

come from the caeca of their hosts:

L g
Notocotylus attenuatus (Rudolphi, 1809) infected all

three hosts examined in this study (Table 4) . It was recovered

' from 1 (1.1%, 2.8%, 2.2%) of each of the surf, whlte-wznged and

black :scoters exanined ‘respectively. -Serafin’ (1957, vide

i
McDonald,: 1969 ) repvortsv this parasite as a cause of mortality

in domestic geese.. The occurrence of this parasite.in the

Catatropie verrucosa (Froelich, 1789) was recovered

£rom the caeca of 3 (8.3%) of the white-winged scoters examined
(Table 4)," '




Tristriata elegans Filimonova, 1971 was found in
28 (29.8%) of the .surf and & -{11.1%) of the white-winged
Scoters examined (Table.4). The presence of . slegans, in =
the surf Bcoter constitutes a new host record. The parasites
vere recovered from the large intestine, caeca and cloaca of
their hosts. .

There are presently two vélid species in the genus

Iristriata Belopol'skail, 1953 (I. Anatic Belopol'skaia, 1953 .

and T. elagana} which are distinguished from other Notocotylidea
by having’ two to four rod shaped ridges on their ventral sur-

£aces (Yamaguti, 1971). h-—z.striatu elégans is morpholoqically

quite’ smilar to.N. attenuatus (Fxguxe 1), except fog ‘the con-
figuration of its ventral ridges. Methods of ‘Eixation alter °
the_configuration of the aforementioned ridges if tristeiata
S Ch, GoR1A T6ad b6 caiiLuston sith Folssbititis. -3¢ 15 consear

uently almost impossible to distingl}ish between 'these 2 genera

after making mount’s of spé Prame (1969)
states "techniques used by previous workers appear to have im- >
portantly influenced conclusions” when discussing flxatxon A
muntmg of specimens of 7. anaha. Purr_het, he notes that

the ventral body ridges are dxfficnlt to 'see when method; of

preparation that exert pressure on the worm, or ihvolve excess-
]

*ive' clearing are utilized.. He also noted that the ridges were

mxe xeadily visible on unata;.ned apecunexh or on thosevstained.

& e
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’." with Ehrlich's acid haemotoxylin. The ventral ridges of
specimens obtained during this study were quite appa!ex;t upon

removal fiom the ‘frozen hosts. Light staining with Acid Car-

mine, or*Trichrome stain, and mounting‘in glycerine aided in

» . microscopic .examination Of the specimens. 3

) ; —
Eucotyle castenea Jensén, 1971 was recovered from
iy

2 (2.18) of Ehe surf, 4 (11.1%) of the vhite-vinged and 2 .

7 (4.4%)" of the black scoters examined (rable 4). 'The £inding :
of this parasite in the. surf and brack scoter both constitute

new host records.” A single specimen was recwex-ed from the .

kiduey of a white-winged scoter, while all other specimens -

s vere .:ecwvered from the caeca and body cavity. . Jemsen (1971)

reports finding in the i 1 of ureters

in M. dlglaﬂdl‘-.\'ﬂu location that they were recavered from in

this study may have been due to post-mortem migFation.

The family 11idae presently i 50r 6
e < genera depending on thé classification scheme one chooses to

| follow.' Ching (1973) recognizes 6  genera: namely, Cymmophallus

Odiner “(1900), GymnophaZZoides Fujita (1925), Lacunovernis

Ching  (1975). ! Melogymnophallue Ching (1965, Paragymnaph-zllua
Ching (1973 “and Pariatrend Cable (1953), while Yamaguti (1971)
recognizes four genera in'the familyx namely, Gymrwphallup,
a,ﬁnnogha.Llaid.. (aynonym/l.‘.acunoq'ez'm_is), Meiogymnophallus and
Parvatrend -with. Pardgimriophalie baing described in 1973, 'He

*Gomori's Trichrome 2 3




genus due to .inadequate descriptions.

.suggested by Stunkard & Uzmann (1958) .

lists 10, 2, 7 and.10 species in‘each genus. respectively, and

in addition lists 12 speciés which cannot be placed in any 7

It .is- of interest.to

‘note that there are 8 species of Gymiophallus alone recorded

£rom the black scoter.

The author questions this multitude
of species froma single “gems occurring in a single host
species.

Itvis much more likely that the "species" descz‘ihed

represent a " specieé—cmnplex" with a, number ‘OF morphological!

. vatiat:.ons (possibly host ' induced - see Elankespuor, 1974)as

bie to B lack of life-"
cycle work fe author feelsthat no new species should be des- -

crlbed, unless it is an unique fm]'n, untll the fanuly is re-,

et and nbmentes vt lite-cycle data, particularly as even

the gerieric deslgnatlons are open to, :mterpretatlon. Depcsit:.on
of more representative. specunens in offlclally recognized dep—
ositories would have greatly aided this work. It is thus the '

opinion’ of thé. author that the family .Gymnophuvlllidad is in

aire need of revision.

Yembers of the geniis Gymnﬂphallus were found in 27

(28. 5%) surf,

13’( 36.1%) wh].te-v&i_nged and 10 (22.2%) of the

black scoters examined.
oY e

!
Gymmphallua burawala odhner, 1900 was ™ ’found to -
:thabz.t all three 'species of scotets examned, being recovered

£rom 10 (10.6%) of .the surf, 2 (5:68) of the white-winged and

n
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4.(8:9%) of the black scotersexamined (Table 4) . ‘These 5
perasites were recove)ged sebn the m?isnum, caeca, Bursd of

Fabricius and cloaddoF Theix, hosts. | . g I

/s ‘ i
Gymophallus choledocus: Odhnex, 1900 wasCecovéred 3

from 7.(7. 4%) suxf, 3-(8.3%) whlte-wlﬁged and L (2. 2%) of the

'study . delicigsus-had only. been recovered from the black

&

hlack scote):s examined (Table 4). The occurrence of this

parasite in the surf and plack scoters g constitute new —
A% ;
Hobk EacgRdEy I sites of EHECHETER by “thia parasite in-!

cluded the gall bladder, Bursa.of Fabricius and cloaca. .
p B +
!

= A

Gymnophallus deliciosus. (Olsson, 1893) was recovered o
from 14 (14.9%) of the surf, 11 (30.6%) of the white-winged'and

4 (8.9%) of the black scoters examined (Table 4). Prior to this

scoter; thus the present findiigs constitute hew host records -
e s s
; : e
for the surf and white-winged scoters. -~ These parasites vere L
recovered - from the gall bladder, small.intestine (sectmns 1 and

3) and the Bursa of Fabricius. In a number of cases, it proved v

impossible to assign a specific name to ‘some gymnophallids': The

reasons for this include: (1) som specimens aid not t:ake stain

vex”y well; .(2) others’ [were immature; |(3) others’were- tco qravld:
(4) sSome were damaged and’ (5) some did not f1t the descuption

of valid specl.es well e.nough to'warzint asslg’n:\ng them to a

species.




it
Gymiophallus” Sp. (Type, 1) “was found in, 3 (328 surt,

z (5 68) white-winged and 1,%2.28) black . examiped

(Table 4). . The specnl\snstere recoye:ed from the caeca,
bursa- and .cloaca of their hosts., The rarge of measurements

" for the 33 specimens recovered are shown in Table 5. Thése
specimens ‘most closely resemble . aholedockus; however, the
criteria used to ey other specimens of :ﬁis species did‘not .
fit the aforerentioned spcimens well eriough, o’ assign ‘them

’ d.eélnxtely tothis species. While. the' specimens pnssesssd

ova, often the uterus contained less than 20 ova whereas

“~ gravid spacimens may contain -several hundred ova.' .’ ~

Gymnophallus /spﬁ. S damaged -or ‘immature
Specimens that due to their/condition could not b, assigned , |
& deeiite fane... Whise specimexis were recovered froin 2 (2.18)"
surf, 3°(8.3%) whxte-winged an{d 57(11.1%) of the black scoters

exam:l.ned (Table 4). Sites Of infection were the ureters,. gall

_ bladder, small intestifne (sections 2 and 3), large J.ntest:me,

buxsa and clnaca .

a 111id sp, was d from the caeca of
1 (1.1%), surf and from the small intestine (section 3) of 1

(2.28) black scoter (Table 4).  ‘Table 5 gives. the Tange of -

for the'3 specimens . These

pear’ to.be members of the: sepus Gymnophalloides.
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“ ? * N A .
S Table 5.: Range of Gy hatlis sp. (’rypc 1) and the
3 ol gymnophnllid sp..toun& iri this studys
’ = i E: y 5 oo
B T : “
MEASUREMENT . * Gymnophallis. sp Type 1 | Gymnophallid sp.
< Total Legth . . . .650-.980 e .440-.530
Total width . * -~..210-:480 :150
e o D < 0 N
/| oraisucker Length w .100-.135 790 =
. : . 8
‘Oral - Sucker Width v 7 L90-.110 § .100-.105 b
\ " y
! Ventral-Sucker Length 4. 8 .95-.105 =
e, Ventral Sicker Width .90-.105 . - e T
- 5
Eggs ey J £020-.025 . .020.
. e E s
Position of the Uterus forebody* . hindbody
*In 2 of the 11 specme.ns the uterus extended . .
to the hindbody. 8
L
il % .
. .
g ! ~
. P




Enhinbetamd Fevolutun (Froelich, 1802)° a parasite

that can cause dlsease Bnd moxtal:l.ty in anatxds (McDanald,

il 1969b) +'was recovered from.l (2.2%) uf the black scoters

\

exa\min'ed‘(T,able 4). The 42 specimens recovered were located
in the anterior small intestine “abiine A s 2.
"Dictuiclla- engregia ! (Dietz, 1909) was recovered
[from' § (22.28)" of the white-winged scoters, thus constituting’
‘ ‘2 new host record. The sites of ‘infection v;ze;e the duodentm
and. small intesblne (sectmns 1 and 2). The-occurrence of
-th;s paraszte J.n waterfowl 1s puzzlmg as it'has only pre-

¢ . vlously been recorded from a stork - (Harpiprion uasrulesaena .

‘Gibson, 1880), in Brazil. ‘It's in the white-wing

- scoter may bé considered accidental; Howaver,‘ it occurred in
all the wh:.te—-w1nged scoters collected’ in Brltlsh Columbla in
l"ebrugry, '1978.
may_be accidental. The 13fe—cycle of t:hlséﬁ.srumte i$ ‘unknown;

ilected (Tablejd) -

“however, the number of imnmature parasites

“suggests it has:a marife intermediate host. . .
P N N = i R
g o v LN

g Bz . Htmasth?a inc‘baa Lmton, 1923 ‘was located 1{1 the

small Lntestlne 1section '3), of 1 (2. 8%) white-winged and 1
Yamaguti (1958,‘1971) lists

kR § . L2 2%) black scoter (Table 4y

i thits parasite as’ occurtxng in the black scoter, ‘with Mobonald

¥ 11569,) callxng the 1958 recotd errcneous. f

Ccnversely, dt's occuxrance in H.-czxsz'ulssuens
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Aczmthaparyphwm mélanittae Yamaguti, 1939 was J
recovered £rom the duodenum of a single surf scoter (1. 18,

for the flrst,time, in this study (Table 4). .

* Specinens: of .a Psilostomum sp. were taken from the

" duodenum and small intestine (sections 1-3) of 7 (7.48) of

the surf scoters examined in this study :(Table 4).. The

specimens recovered resemble most closely P. magniovim pre- -

5

sently being desctibed by H. L. Ching (pers. comm. H. L. Ching).

Ascorhytis charadriformis Ching, 1965 was recovered .

from 3 (3.2%) of the surf, 1 (2.8%) of the white-winged and

2 (4.3%) of the black scoters examined (Table 4).. The occurr- :

ence of this parasite in all three.hosts constitutes new host

records. ‘The sites of infection were the small intestine

(sections 1-3), large intestine, cloaca and caeca of the losts.

/ —

mcraphazzua pygmacun (Levinsen, 1881), a _potential
pathogen of eiders (Bélopol'skaik 1953 vide HoDonald 1969 Yy

was: recovered. from the small intestine (sectlon 3) of 1 (2. 2%)

" black scoter. yamagun (1971) uses' the generic name Spelatremn

[for this parasite (Spelotrema pygmacum), reserving the ganeric B

name Miorophallué for digenea from fishes: The author prefers

to follow the more logical scheme of Deblock (1971), which
5 .

L y i o
bases sc;entifié names on morphology rather than:host group. .




new -host records:

31
4 piauda.p.tatnyu'japaniau- Yamaguti, 1939 was
recovered from 4 (4.3%) surf, 6 (16.7%) white-winged and 1
-(2.23) of he black scoters examined (Table 4). The presence

of this parasite in the surf and black scoters constitutes

The par: ites were um from the
duodenum, small intesttne (section 3), laxge 1nteut1ne and
caeca of the infected birds. L. .. - .
Specimens of a Renicola sp. were recovered: from the,
kidneys of 2 (2.13) surf and 1 (2.8%) of the‘v;hits-winged ~
scoters examined (Table 4). The occurrence of thxs genus in
r_he white-winged scotar consututes a new host xecord. Yamagutx
(1971) lists R. dollfuu Odenlng, 1952 as being found in the
genus Halam.tta but does not note f.he species, " of scoter,
while oshmaxm (1963.) lists a Remcnla sp. from white-wi’;nged N
scoters. Due to the gravid uteri of the specimens recovered

few ’ were inable. The spe : ble R.-

mu-.n-.mue Kulachkova,,1957 most closely, when taking egg size

(nvexage 36 um for surf.scoter specimens and 42.5um for speci-
mens tecove:ted from white-winged scot_ex) and host group into
consideration. k" - [

\/ ' Coty Lurus strtgsmdaa Du.bOiB, 1958 was racovered from

_tha small intestine (sectmns 2 and 3) of 1 (2 2%) black scoter.

This constitutes a new host record,

& e

The melsurements of the
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. TABLE 6. Comparison of

of
with specimens recovered

g and *
in this study.

C. strigeoide .- atrigeoides (Bezubik,1958)
bide Dubois (1969) present study 9td.n Dubou (1968)
b i el
Total length 1.9mm 2.28-2.60mm Smm
_Length of Anterior Segment. |.0.44-0.7lmm 0.780~0.900mn 1.1-1.8mm
1.50-1.75mm - 1,7-3.2min

Length of Posterior Segmént

2.03-1.19mm

1.46-1.85mm

.Length of Anterior Segment % \
Iength of Posterior Segment| 1-572-3mm 1. 1.0=2, gm
Eggs® - w 0.085-0.099mm '0.092-0.100mm 0.120-0.139mm

" . ar 24 eggs | a 12 eggs numerous

= =) i G -
3 e :
: \
wTe \ A oe .

(43
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: specimens’ ricovered i this study (Table 6) ‘differ slightly -1
from those of the only two known species ‘of Cotyluris Szidat,
¥ 1928 with vitellatia in their forebody. However, accepting
that eqq size is ‘thé. least variable charactér of a trematode; .. ..
considering host-induced variation (Blankespoor, 1974), then

the ‘present specimens are undoubtedly C. .strigeoides.

L - Apatemon burti (Miller, 1933) was lo;:ated in the

duodenum and- small intestine (secti:dn 1) of 1 (2.2%) black

3 scotér, for the first time.

. Apatemon gracilis (Rudolphi;, 1819}, a para§ite ‘that
Y can ‘Gause mortality in anatids (zajifek 1963 , vide Mcbonald.
19594 ), was recovered from t’he small mtestine (sectxons 2 and

- 3) of 1 (1.1%) surf" scotar (Table 4)., Tﬁe present finding

‘= ' copstitutes a new nést record. '

Cestoda
Threé genera of cestodés comprising an unknown number
of speciés vere recovered from the scotezg examined -in this »

study. ‘A total of 56 (59.6%) of ‘theé surf, 23 -(63. 88%) of the

bda. Due to the lack of rostellar hooks and thepoor

white-wine 'ed’ and 29 (64.4%) of the black scoters were' infected
with Ce‘stz

o2 . conditipn|of some of the specimens it was hard in many cases- "

to even agsign a_generic name, let: alone:-a specific on
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Hymenolepis spp. were recovered from 55 (58.58) of —

the surf, 23:(63.9%) of the white-winged and 26 (57.8%) of the

' black scoters (Table 7). .The cestodes were recovered from the

Guodenum, small intestine (sections 1-3), caeca and large in-
testine of th‘eir hosts.. While the specific identification of )
thesev helminths ‘fell outside the bounds of the vs;esgnt study,
the .author believes that approximately 10 species were presént

in the samples examined. . The genus ﬂymznalepu 8. 1. is ex- .

tremely large and taxonomically confused, with some 3, 26 and
24 species of Hymenolepis s. l.. being ‘recorded £rom surf, P
white—wipg;a and black scoters respectively (Appendix . . =
. Cloaeotaenia megalope (Nitzsch, 1829) was recovered
 £rom the bursa of 1 (2.8%) of the white-winged scoters examined
(Table 7). ‘While this ggnus is consideréd by McDonald (1969°) to
be part of Hynenolepis s.. L. the author diverges from him and
accepts ‘Cloacotaenia due to its lack of rostellar hooks.

” A meniber of the/sub-family Fimbriariinge was recovered

: : L. i
from the duodenum and small intestine’ (sections 1 and’2) of 13

(13:8%) .Of the surf and 6 (13,3%) of the common scoters examired
(Table, 7). Dis .to the. presence of a poorly developed pseudoscolex
and internal seqmentatmn, the author believes, these speclmen§ ‘to

belong to the genus mmbmamndus.
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TABLE 7. Deta115 of infection of Surf, White-Winged and Black
Scoters with Cestoda.
T 3 i SURF SCOTER |HITE-WINGEDSCOTER| - BLACK SCOTER '
d CESTODA ! = Lo dn s
2 a B- c A "B ) A B c:
1-5 1-5 s
Bymenolepis spp. . .|58.5(5-1q 150, 163.9(25-30| 3 E3; | 57.9 40745 | 5O
/ 675
; E |
i == - |28 8 = oy R4 [t
p 1-5 et n-5
Sub. Family O T e A ey | ton
) 13.8 [5-19 , 59, 13. 50-55 )48
A+ has

- Pxevalence (8 of ducks Lnfecte\‘l) 4
intensity (mean no, of paxasites per :mfected bnrd)
= range’ of parasite numbers




-cavity from the J:.ntestine after death of the host.

from the &mall intestine (sections 1-3), Bursa of Fabricius and

Nematoda E -

During. this study. 8 genera ‘and' 14 species of Nematoda
wers recovered from the.three species of scoters; surf scoteks °
contained 8 genera (13 species), white-winged scoters 4 genézé
(8 species), black scoters 6-genera (9 spec;es) ('l‘able 8). “‘i\ )
total of 77 (81.9%).surf, 22 (61.1%) whlte-wxnged and, 26 (57 B%)

black scoters were J_nfected. The ahsence “of the provent:zculus

and/or gizzard, and removal of food-stuffs, “in some birds may \\
have influenced the indicated incidence of . all Nematoda, except.
€he capillarids and Sarconéma Wehr, 1939.

A single Capillaria anatis (Schrank, 1790) was located
in the hody cavity vcf 1 (1.1%). of the surf scoters &xamined

(Table 8). The presence 'of the parasite in this host constitutes

a-pew host record. The specimen probably migrated to the body i

24y sof

Capillaria nyrocinariun Madsen, 1945 was recovered

Caéca of 20 (21.33) surf, 12 (33.3%) white-winged and 2 (4.4%)
black scoters (Table 8).  The occurrence of this. parasite in the

first named species_ constitutes a new host record. . .

4midostomun acutun (Lundahl, '1848) the nematode with
the ‘highest prevalence; was present in 48 ‘(51.1%) surf, 11

(30.5%) of the whlte-wu\ged and 22 (48.9%) of the black scoters

examined (Table'8). . The occurrénce of this pﬂrasltezln the Surf.f_;_
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' - TABLE 8. Details of infection of surf, white-winged and\black scotets.with Nematoda.
PARASITE SURF_SCOTER WHITE-WINGED SCOTER BLACK_SCOTER - 3
o T
i A | B C D. a_|B] ¢ D A | B c D A
T T A
Capillaria anatis 1.3} 1)1 f1,0,0 R Rl - - - - -
5 3 F [ 10
Capillaria nyroci: 21.3/2.3/1-8 |20,18,8 33.3|2-§ 1-5 |13, 14 3| 4.4 5 4-6 | 3,6,1
el “trtidostomm acitum 51.16.2|1-53]126,174,7|30.5]4.7 1-27 |21, 31 0] 48.9j 4.3 | 1-15) 45,46,3
5 = 7 =
Amidostomun Sp. 5.3/1.6/1~2 |0,0,8 el B = - -1 - - w
- 15 ]
=== - o e - 4.4] 5 s 15,5,0

, 3. 38 T ; 156

treptocara catifprniea 121.313.51176 114:23.1 l2.6 | 1] 1 l1.0.0 [17.8]30.5{1490] 36,119%1
13 - £

2,11,0 8.9 1 | 1 | 4,0,0

Streptocara &. i 7.4|1.4[1-2 |4, 5 1 2.8 |3.3 1-6
4 6
16.0/1.2|1-4 |6, 12 o 2.2 | 6] 6 |1,5,0 el = =
Streptocara B’ 2.1 2 |1 le,0,2 W, 2 " - | = . _
% s 2 v U

Behinuria borealis 1.1} 2|2 |2,0;0 - - = & o - a e
. 186 N i 16
i Echi; i 22.3|8.9/1-54|93,61,32 - ) foud = 15.6| 2.3/1-5 |5,4,7
37 [) 32

1
Tetrameres fi 7.4/6.2({1-22(37,0,0 2.8 4 4 [4,0,0 6.7{10.7{1-22| 32,0,0
T T T

~
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TABLE 8. . Details of lnfection of surf, white-winged and black scoters with Nematoda.
i com:numn > i -
PARASITE SURF "SCOTER ., WHITE~WINGED SCOTER BLACK SCOTER
e A B C 3 D A E\ S . D A ‘B C D =
- 203 49 3
2 tériae 46.8 4.6 1<27] 203,0,0 P520 |5.4/1-26]49,0,0] 2 3] 3 |3,0/0
6 3 L 3 L T
spinosa 3.1 2(1-476,0,0 2.8 1|1 |1,0,0f2.2] 1. 1 [1,0,0°
; T 5 - 3 )
e sp. 5.3 1| 1. .|0,4,1 5.6{1.5/1-2 13,0,0.| - = - &
o b .
: . - Y 11 o6,1,0 ol et P - - -1 = =
" 4 S A
Nematode sp. ‘Type 1 1.1 a2l 4 52y e = - - - -
A = prevalende (percent of aucks infected) ’
B = intensity (mean no.. of paxasx.tres per infected duck) ? % =
C = range of parasite
D

total no. of parasites collecteﬂ . . 5 .
‘emales, no. of immatures

kG " no. of males, no.




. scoter constitutes a new host record. AIf the prevalence was

calculated for those missing their gizzard it:-would-bé.55.2%,

34.4% and 53.3% ively. This was fst-

ically found under the gizzard lining of the host, where it
' can cause. pathalogical chap’ges (zaji¥ek 1960, vide McDonald
1969.). zajfdek (op. cit.) worked on A. boschadis which is
now consiﬂ;red'n synonym of 4. acutum (vide McDonald ;'969 ).

| an Anidostomun sp. (acutun?) vas located under the

gizzard lining of 5 (5.3%) of the surf sdotexa examined (Table

8). The specimens were either immature or’ damaged, ‘and hence

could not bé identified to the specific levell All these in-
fections occurred in surf scoters that were infected with -

A. acutum. e |

Epomidiostonus unéinatum (Lundahl, 1848), a parasite

which causes pathnloq;cal changes in the host (Beaudette 1939,

vide chonnld 1969 ) was noted \mﬂer the-. qiuard lim.ng of 2 B

(4.4%) of the black scoters examined (Table 8). - _
_ 'The genus Streptocara (Raillet, Henry et Sisoff, 1912)
had a prevalence of 39.43 (37 birds), 13.9% (5 birds) and 24.43

(11 birds) in the surf, white-winged and black scoters.respec-

tively. If the prevalence is recalculated omitting those birds

lacking a_gizzard, the gizzard is the preferred si

+“for' members nf_ tHis genus of nematode), . then it is 42.5%, 16.1%;

24.43respectively.

of infection:




Streptocara aaltfoz‘nlca (Gedoelst A919) lnfected

20 (21 3%), 1 (2.8%) and-8 (17. 8%) of the sutf, whxhe-'vunqed\

and black scoters, respectively (Table 8):° THe) preferred \(

habitat.of those woms was under the gizzaxd/ hmng. If the
prevalence wis calculated omitting those birds that had ¢hedz !
Sissnva Femsvad e figures were a little higher than noted
! above ((23.0%) for hh-e surf scoter and (3.1% for\ the white-
wingefl scoted. : |
fom T

% i L& \
Streptocara crassicauda crassicguda (Creplin, 1829)
1 \

infectéd 7 (7.4%) surf, 1 (2.88) whitesv}ing‘g and 4 (8.9%) of
the black scoters (Table 8). Garkavi (1950 \) reports this
parasite to cause pathological conditions and death in anatids.
Once again the preferred habitat of“these woims was uider the
gizzard lining, although some patasltes were removed from the

" provéntriculus. If the prevalence is :ecalcuiatea omitting the
birds that had thel.r_ gizzard removed, then it is 8.1t for the‘
surf and’3.1% for the white-winged scoter. i

e

Streptaaam farmosensts Suq:unotc, 1930 was located

under the gizzard lining and in r_he provenErxc\ﬂ\us of 15 (16.0%)

i surf scoters, ‘and 1 (2.8%) white-winged scoter (Table 8. 1f

_their, jgizzards removed/ then the resnlt is 15.08]

ence is recalculated nmitting‘ those birds that had
Tfor the surf

g i T TR ; e T
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savenl specimens of a Strlptoaua Ip. were taken
from the gizzaxd and proventriculus of 2 (2. 2\) of the surf
scoters from Labrador. It seems likely that th_ey are either
5. e. crdssicaudas:s: 8. fornpsensis, -of 8. californica.
£ 7 ) g

-The genus Echinuria (Soloviev, 1912) infected 21
(22.3%) surf and 7 (15.6%) of the black scoters examined in
this study. If' the prevalence is cilculated omitting the
birds missing their proventriculus (McDonald (1969 . notes ' .~
this organ to be the preferred habitat. for members of t.h‘is
genus), then the figures ‘are 22.8% and 15.6% for the surf and

black scoters respactively.

Behinuria borealis (Mawsén, 1956) was taken from the
proventriculus of 1/ (1,1%) surf scoter for thé first time (Table
8). ' / . ; v
Echinuria hypognatha, (Wehr, 1937) infected 2l (23.3%)
!urf and 7 (15.6%) of the black scoters examined (Table '8), with

“the fomex constituting a new host record.  The preferred site

of -infection fox> this parasite, was the proventriculus with in-

fections in.the esophagus and gizzard beingnoted. The ‘trbe.

. prevalence (umittinq bizds missing thah pxoventri.culusv) is 22. B\

for ‘surf and 15. sa for' black scoters. . # -

S g 5t 2y '

i
b
i
i




ively (Table
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> : The génus Tetz'ameres was located in 44 (46.8%) surf,
11 (30.6%) wmte—wmged and 4 (8.98) ‘black scoters. . If the
prevalence is recalculated cmittmg those ‘birds mlssmg their
proventriculus, then the prevalence is'47. si a1, 4% and. 8.9%
respectwely. ¢ ad : .

Tnmmeres fbsquFtna (m.es:mg, 1861) was, recovezed
from ‘the esophaqus or proventriculus of 7 (7.43); 1 (2:8%) -and

37 (6.7%)% of the surf, white-winged- and black scoters respect-

-This worm has been reported 0 be the cause
of pathological co’nditio”ns (swales 1963a,) ana death (Bittner
1923, vide Mchmal:l 19694) in anatids: | This is. the f:urst
record for this parsxte in the. surf scater. If the prevalence
is recalculated omitting birds misslpg their éroventriculus,
then 7.6%, 219% and 6.7% vere infected :'ésg’éctively.

El 5

re%rameres somateriaé-Ryzhikov, 1963 was taken from

‘44 (46.8%) surf, 9 (25 0%) white—winged a.ﬁd 1 (2.2%): of the

~black scoters, for the first time (Table B The major site

of infection was the proven:ricul}ls, and discount_ ng- }:hﬁse
hosts with this organ missing the prevalence was 47.8%, 25.8%
and 22.2% ‘respectively, ¢ -

Tetrameres. spinosa (Maplestone, .1931) was found in,

the esoph and/or P culus.of 3 (3.1%) surf, 1 (2.8%)




Lo (5e 3%) surf and 2 (5.6%) ivhite—winged scoters. In the surf’

" ‘to-the speoies level. Thé 4 females recoyergd in this study '

" but’ resembled members of ‘the’ genus ‘Pa’mauaria_l(:ié“hna"ﬂéo, 1951.

w}nte—winqed anﬂ 1 (2:2%) of the black scoters examined

;(rable 8) .. 1 Bitds missing their proventriculus are omitted
In calculatmg the prevalence; then it is as Follows 3. 38;72.9%
and 2.2% for ‘the three host species respectively. Thg finding
of T sp'bnoua in these hosts constitutes new host records.A .

Specimens of a Tetraneres sp. were_recovered :from s

scoters. all infections mvolved a s.mgle worm (4 female and 1
" imnmature male) , while in “the wm.te—winged scoters. 3 dalnaged male
parasites were removed from the 2.infected hosgs. McDonald“ i

(1974) ‘notes that it is not possible to key’fdmale, Tetrameres . -

were found .in birds harbouring only 7. somaferiae males; thus
it is not unreasonable to suspect that the females recovered

weze also I, somatemae. The single immature male worm was

recovared from a surf scoter harbouring adult males of r.

fissisp-ina and T. gomateriaé. The 3 damaged male worms re-
§ % L2 g A
covered from the 2 infected white-winggd scoters were the only

individuals of their genus to be reccvered from’these birds..

A single grav.ui specimen of the genus Sarconema was
_recovered from 1° (1.1%) of surf scoters examined (Table 8).
This paras;te was: xecovered from the air. sacs of lts host and
consntu{es a new host record. ¢ o . i

An unidentifiable nematode Sp designated Type 1 was

J-recovered from the proventriculus of 1 (1.13).of surf: scoters

examined (Table 8). ' The speci T were i ,
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Acanthocephala - .’

Acanthocephala belonging to ;:hxee genera and four -
species were recovered in this study; Surf scoters harboured
3. genera (3 species), white-vingsd scoters 1 gemus (1 species)
and black scotua 2 genera (2 xpeciea). A total of 19 (20.2%)
surf, 7 (19.4%) white—\ungeﬂ and 7 '(15.6%) bluck scote.rs were

. infe,cted with Acan_thocephala‘.
3 s
Palymﬂx‘phun botulus (Van Cleave, 1916) was found-in
16 (E 25‘) surf, 7 (19.4%) wlute-w:.nged and 7, (15 68) black
s_co‘cer’s ‘examined (Table 9):‘ This puaaite has been reported .

as causing 1 changes in i animals and has

been the’ cause of heavy mrtalxty and epizootics in Somateria
.malltsaum (Lumaeus, 1758) (Clark et. al. 1958, Garden et

al. 1964).. Single infections of" \lp.to 654 worms, in th‘e, latter
host, were reported by Bishop (1971)." In this study a single
immature black scotey harboured 171 worms. . Scars . (referred

to ‘as nodular taeniasis (ﬁarri;on, 1955)) are host reactions

to the embedded proboscis of this'worm (Figure 2). The pre-
sence of P. botulus in the small a“nd large intas;_:ix?es ‘and’,

‘caeca, of eaéh‘ species of host constitutes a new host record.

Faleifilicollis altmani (Pexry, 1942) was detected

in'a single (1.18%) ‘suxf scoter (;rable 9). Perry (1942) -in the

R
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shcmiéxq updu}& taeniasis on ‘t:he'in'tebstin‘e

of -a black scoter. a .




Figure 2
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TABLE 9. Details of infection of surf, white-winged and. black scoters. with s
) . Acanthocephala. . i
- - '\
ol Ty, T Ra ot
PARASITE sure SCOTER * WHITE-WINGED SCOTER BLACK 'SCOTER
7 T
A B c D A B c D A B c D
; ; 9 B
Falsifilicollis altmant |1.1| 2 2 | 2,0,0 | - = - - - - -
* [IRELE i 74 La17 .
Polymorphus totulue . | 6.3|5.7(1~23|16,18,0 |19.4 [10.¢ 1-37(34,21,19[;15.6] 45.3 1-17)| 104',156,57
£ g T, 35
Corynosoma: constrictum |, = -1 - - - = = = 2.2) 7 7 6,1,0 .
: P 55 ] | g
CoryAosoma. - sudsuche 3.8/4.2(1~-14(25,18,12 of vl = = = i o -1
L3 ] ) bl "

= p:evalence (percent of birds infected with parasite) -
= intensity (mean no. of parasjtes per infected bird) &
= range of parasite . £
= total no. of puuiteu colloctad . i
no. of males; no. of females, no. of immatures. " |
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only other redorad of this parasite reported it as a cause of

mortahty in M. f. deglandi and M. perspicitlata. 'The

paras;tes in this study were lccated in the small J.ntestine 3

(section 2). Y : o a

- Seven Corynosoma .canacx-iatum (Van Cleave, 1918) were

7 found in the small Lntestxne (sectxon 3) of 1 (2.28) of the

black scoters. (Table 9. /

Corynosoma: sudsuche Belopol'skafa, 1959 was removed

£rom the. small and large intestinés/and caecd’ of 13 (28.9%) . 7

surf scoters (Table 9), this constitutifig a new host, record.

k1] Mallophaga - Y : ; i e
: . ¢ . ’ 5
Four genera. and_6_species of Mallophaga were recovered

during this study. Surf scoters bore 4 genera (s species) ,

white-winged scoters 3 genera (4 species) and black scoters 3
r

‘genera (5 species) (Tables 10, 11,-12). A'total of 34.(70. s%)

surf, 16 (94.18) whxte—wlnqed and 16 (94.71%) black scoterg wert

infested.

The lice collected. in this study belong to ‘the Super-

family Tsc (Family phildpteridas) and the Superfamily

i amblycera (Family Her_xo‘pqnaia'e).r The philopterid _population’on

a bird can be divided into' two basic morphological types: "on

the head and neck 'is/ found a. short, rowa biaied tipe ot greatly ' . 3
flattened dorso-ventrally and with a-1arg§_heéd" (clay, 1957)

that- is adapted. to movement through and among the shorter feathers




TABLE 10. ' Details of Infestation of surf Scoters with Mallophaga.

<

T

Trinoton querguedulae

No. (%) NO. OF PARASITES
of ‘birds 8 e A
PARASITE ¢ infested | MALE| FEMALE|NYMPH |TOTAL MEAN ‘RANGE
. anatosous dentatus’ (males) 4(8.32) 5 - - 5 1.3 2
Anatoecus icterodes -(males) 11(22.0%) | 17 B -l 1.5 1-3
5 5 " ., 1-7 (£
Anatoscus spp.. (females and nymphs) | 20(41.78) | - - 39 3|42 T O fn;:;;:§
Anaticola crassicornis 28(58.3%) | 24 44| 64 . (132 4.7 1-22
Holomenopon Leucozanthum 5(10.4%) 1 s - 8 | 1.6 i-3
Holomenopon. Loomisii 3(6.3%) = s - s 1.7 1-2
" Holomenopon nymphs 4(8.3%) - - 6 6 1.5 1-2
3 4 R ; _
. 1(2.1%) - - 5 1 g 1




¥ TABLE ¥l. Details of infestation of white-winged scoters with Mallophaga.
*No. . (%) NO. OF PARASITES '
of birds - 2
PARASITE infeeted |Male [Female|Nymph|Total | MEAN |  FANGE
Anatoeeus dentatus’ (males) 4(23.58) |15 | - - |15 3.8 1-8
' Anatoecus icterodes (males) 4(23.5%) 9 [ =] = |ans 2.3 .14
> ; T-5(female) .
Anatoecus &pp. (females and nymphs) 5(29.4%) - | 16 5. |2 4.2 1(nympm
Anaticola crassicoinis . : 7(a1.28) \ 52 |43 | 1297 224 | 32 1-01
4(23.5%) - by 5 6 1.5 i-2
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TABLE 12, Details of infestation of black scoters with» Mallophaga.
No. (%) NO. OF PARASITES
of birds y
PARASITE . infested |. Male |[Female|Nymph| Total MEAN RANGE s
Anatoeeus dentatus (males) * 4(23.5%) 9 |T. - .| = 9 § 2:3 ) B
Inatoecus icterodes (males) 7(aL.28) | 16 | - | - | 16 | 1.8 -4 >
. i % I-0(female)
Anatoecus spp. (females and nymphs) 9(53.0%) > - 32 32 64 7.1 4-16 (nymph) o
T i< g =)
#naticola crassicornis 17‘(100!) 33 - 39 © 9371165 5 . 9.7 . 1-22 "
Holomenopon. leuocanthun 4(23.59) [ 7 7 <14 ¢ . 3.8 -7, :
Holomenopon. Loomieii .- 5(29.4%) af 1| a5’ 3 1-6
BQWM “7(41.2%) -, v 22 22 3.1 1=7

3
i




- the ‘large¥, broader feathers of the wings and batk are found

(Buimeister, 1838) and #, Loomivii (Kellogg, 1896) on the surf

51

of - the head and neck e.g. A;uxtoaaus (Cummings , 1916) . ‘On L '

more elongate £orms which have undergone severe dorso-ventral
flattening to enable them to better evade preening e:g.
Anaticola (Clay, 1936) . ‘The Aublycera, being a less specialized

group seem to rely on speed to avoid the preeningcf their host

as they have diverged little from their psocid. angestors(clay,
1957) e.g. Holomendpon Eichler, 1941.and Trino o Nitzsch, is18.

mmblycerans are found mainly on the breast and wings of their

hosts (Bourgeois and Threlfall, 1979; Fitzpatrick and

Threlfall, 1977 . % ar % ' ’
The o ance ‘of Anatoecus d (scopoli, 1763),
4. 2oteroWes (Nitzsch, 1818) , Holomemopon leuzocanthum 4.

scoter and 4, icterodes Enﬁ_ H. loomigii on the black scoter con—

stitute new host records.
5

The males of 4. dentatus and A.-ictarade/s‘ are seperated
from the Anatoecus nymphs and females.in Tables 9, 10 and 11 dpe
to the fact that. at present the females of the two species are®

indistinguishable, if indeed two Species exist. Emerson (1972)

states or not o des is"a dimorphic form & .’ 4
of Anatoscius, dentatus -has not been settled satisfactorily."

Thus. o ‘assign’ fenales or nymphs. to either species could.bea
nisinterpretation of data. Given the number of mixed infections

of A. dentatus and A, -icterodes males (surfs-2, white-vwinged-3
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and black scoters-4) one cannot assume that because one type
of male is absent that the females .are of the other species.
4ngfoceus species were found to infest 25 -(52.08) surf, 10

(58.8%) ‘white-winged.and 13 (81.25%)' of tke black scoters éx-—

amined.

. < 2’
“ Anaticola crassicornis {Kellogg, -1896) dinfested 28

(58.3%) surf, 7 (41.23%) -white-winged and 17  (100%) of the black
scoters examined. .

[

i . 5 .
Holomenopon, species infested 8 (16.7%) surf, 4 (23.5%)

white-winged and 9(56:3%) ‘black scoters examined in this study.

The presence of . 'loomisii on the black scoter (Tablé 12) “indi-

* oatés that two species from thig genls are. found om black.,.

Scoter:

W.ith neither species" of 'Holomenopon.being previously
TecoTdeEd from the surf scotermakes the assigning of either
species as'a straggler difficult if indesd ome is. - However,
while ‘collécting specimens for this study mixed moulting flocks
of ‘surf and black scoters were observed regularly. Body con-
tact of two hosts' could facilitate transfer of lice; given the
close phylogenetic relationships of the hosts, it would not”
seem too unlikely that transferred lice could establish a pop-

ulation on a host. Also the possibility of shed feathers, with

“ lice on them, coming into contact with other birds may be a

. more. likely method of transfer:in mixed moulfing flocks.




; Irinoton querquedulae ‘(Linnaehs, 1758) had been
.~ . recovered prior to this st’udy, from all three scotérs. -
However, the flndmg of only one fema ® nymph on-ar smgle surf

sooter. i agastive thhl this Lowss/uay b a straggler on

scoters. . A possible explanation fur its lw inc:tdence may lie

in the’number of mcult:x,nq birds examned Lg the majorxty of _

the Trinoton popnlation may have b/een lost vz:.th the moulted

faathars . . 5 [

Acarina ¢

N B i
] L
Asingle‘/'acarine, Freyana anatind (Koch, 1844) was
located on 6 (12: 5%) of the surf and 6 (35. 3%) of ‘the hlack

scoters examxned/ No, data ‘is available on iutensity of. in-

festa(‘.lon as, cvnly presence or absence was noted.’ A possxble
explanat:.on fci its .low p:evalence concerns its primary hab-

i itati.e. the ’ pxn.mary amx ‘Secondary ‘feathers of the “Wing.

- o The fact that many”birds were in heavy moult may have red@uced .,

, its prevalem:e. 3 s 3z ;




. valence for.imost helminths in‘all three host species.

‘PARASITE DISTRIBUTION ¥ . . o Y ¥ - '
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GENERAL DISCUSSION

A total of.16

¥y oy : .
(9.1%) of the 175 'scoters examined were hel- >
mnth free (8(8.5%) of the surf, 3(8.3%) of the whlte—wlnqed -and

5(].1 1%) of the black scoters)’.

sux—f scoters had the highest prevalence 'of nematcdes and * "

acanthocephalans, while white-winqed scotexrs had the hlghest pre=.-

valence of trematodes and black. scoters had ’;he h;ghest prevalence ’

of cestodes: ' The Labr’m‘io]i' sample of birds 'sl:éivea the highest pre—

nt Haw;ver.

; this latter fact may be lmsleachng due 0 'the small salnple slze.
‘Table 13 details thé infection of scoters: by'the ma]o/x: parasite ;

groups and by sample area. In all cases,-

except two, Western

Atlantic birds contained more species than_ the ‘other sample Kiareas/ i
‘(Table. 14)! - ’ ' R

"Paxasltoloqxsts have known for a long time that individual -
species of parasites are found ohly’ in réstricted, specific sites
(or microhabitats) vithin their ‘hosts, that the microhabitats

occupied by some species’ are more:restricted than those of -others™

(Holmes, 1973). . It is well known that each orqan ‘and sometxmes
even. dlfferent tlsgues may be’ regarded as unigue emuronmem:s for
helminths due to nwrphelogmal bwchemcal and physiological h ,‘
dxfferences. % ?urthex "s.u:e selecnon is preduminately an active

- proceéss on the part of: Uxe parasite; for spome parasites at least;

 site selection is a contin'uIng process, which may. result in para-
. i V b g




TABLE 13.. DETAILS OF INFECTION OF SCOTERS AND IND;VID‘UAL SAMPLE AREAS BY THE MAJOR HELMINTH GROUPS.

s P
PARASITE GRPUP ALL . SCOTERS SURF SCOTERS WHITE-WINGED SCOTERS BLACK SCOTERS
A A a B c D |A B c p-| B | a B c D
3 SBIT| 3 [29% |23 .| 28 117 Tl 5 137 1.7 5 5
Tramnt:odn - |100(57:1) (58.5)(12.0)|(64.4)|(95.8)((97.8)[(33.3] (77.3){(100.0)((83.3)((37.8)((25.9)(38.5 ?100.9)
- S 56 | 1L |25 (21 |23 15, 5 3 |29 18 e |5
Ce!(toda 108(61.7). (59.6 (‘44.70) (55% S) (87.5)((63.8) - (68.2)((100.0){(50.0)|(64.4)|(66.7)(46.2) (100.0)
Cor = i 10 a4 (237122 b 12 5 4 26 10 I3 3
Nematoda ', 125(7. - [(81.9) (40.0) (97.8)((95.8)(61.1)|(33.3] (54.5)|(100.0){(66.7)|(57.8)[(37.0) (D0 .0)| - (60.0)
- 19 18 1 7 % T 7 T
Acanthocephala|33(18.9) (20:2) - {(40.0)[C 4.2)[29.4)| - [(27.3) - |a6.7nja5.6) - [(46.2)(20.0)" !
= - - : * y e |
v e : iy
~ - X 3 . B S ¥
A = No. (%) infected - o e =¥ .
B = No. (%)' of New Brunswick sample infected ¥ i
C = No. (3) of.British Columbia sample infected " |
D = No.* () of Labrador sample infected '~ -
E = of Norway sample infected

No. (%)




Table 14 Hmmbez ot "ifecier of cah’ major helminth group in'birds from different

ﬂampln areas.

Facifié sasple

A= :
B : Western Atlantic namp].e (Naw Brunswick & Labrador llmples combinad)
c

Eastern m:lmci

i "' . Also the no.

[

woux' Gymnaphallu. spp. ‘are excluded from this Table.
of cestode. species is a minimum.

¥

" sure scoer ~ WHITE-WINGED SCOTER BLACK SCOTER
' A BB : A c T R B

L rranatoad > - - s 11 o 3 5 12
Cestoda ;.. -l s 2 2 w1 2 2
Nematoda ~ " 10 _' 1 - 7. |'s &
AcantHocephala . 2|, 2 1 1 2




p

..x
sites Blternatlng between different mlcrohabltats, qnd the pre—

sence of other parasites may modify the microhabits

sqlec;ed by.

a parasite." (Holnes, 1973) Thus, it is not tgo surprising

to find a parasite in more than one’ area within a~host or hosts.
) Many authors list the areafs) parasites are asiveveneren

but fey list together a11 the parasites fd\md in a givén area.

This is. deceiving in that it masks the fact that parasltes are . '

found ' in comumnes. It is not a goal of.this thes;s' to dis-

cuss the various, camm1t1e5 that can occur-in scoters but merely,

j:o give an, idea-that parasites are not ' . 'solitary organisms, as

‘they ‘are often dépicted. . Therefore, the parasites will be listed

with their respective environments to give an idea of the possible
parasite communities as well as to indicate the areas in which
they odcarred and the preferred area/s if any. (Table 15).

A Burther interesting aspect cf\ this work relates to the geo-
graphical distrlhutxon of the paras:.tes found. Not all parasites

are svenly distributed throughout the geographical Fange of a host.

" The reasons for this include (1) absence of one or more intérmed-

iate hosts and (2) biotic factors e.g. water PH, ts.\nporatuza, wqter
salinity, etc.. ) At .

In this study, v(‘see Table 16) 2 trematodes (G. aholédaaus and- -,
G: dalwwsus), 1 genus of cestodes {Hymenulepls), 2 nematodes -«

a. acutum and 1'. samaterma} and 1 acanthocephalan (P. botulus)

.-occurred acx?s the g_eggraphical range of the hpsts sampled.  Four

‘Pacific sample. Eight : ;47

trembtodes, 1 cestode ‘and 2 nematodes wefe recovered;only from the

i s and 2 hal-

ans were harboured;only by Western Atlanjiq hosts. - A singlé trem-

atode C. ‘verrucosd ‘was the only parasite restricted/to the Eastern




58




TABLE 15.° DETAILS OF PARASITE LOCATIONS

AND PARASITE COMMUNITIES POSSISLE IN SCOTERS EXAMINED IN THIS ST

G’ixza'x\‘l s1) s1, .sxz clucu [1x
A terrigalensis - - - |1z |2as.4y | 1001 | 205.4 -
2. lunata ' - - - - - - - . |2(00).
N, attenuitus - - - - - - |40
C. verroouea - - - - -, - - |3t200)
1. elegans .- - - < < - - |27(81.8)] 41
E.castenea - - = - - - - s |
.- G. bureicola = = - |iae - - - |aqso |
G. choledocus - - - - - - - -
6; detiouous - - - iee - - e |-
Gymhophallus sp. Type 1 - - - .. >t (I = . |6(66.7)
Gymophallus spe. = b Sl - | 10.00 | 1(20.8) -l
2 'Gynn;plm‘lud,sp. - - - - - - 1(50.0) |1(50.0)
© B devolubum | = = = - |1s0.0) | 2050.00 - -
D. egregia 5 - - ¥ e - -, - 5 =
H. incisa : - - - Sl = - 2(100) -
A. melanittae. 4 - - - 1(100.0) = - < =f
* Psilostomen sp.  / - - = i |rann |36 | e -
A. charadiformis - < 3 2 i [4es.e) [ 107.1) " [s(35.7) |2
: = » - 2 2 1(100.0) -
§ = - 1 7.1 - - ey 8(57.1) |2
% = S EL8 g - |1s0.0) | 1150.0) -
- - - - 1(50.0) 1(50.0) = il -
A.-gracilis ’ = - e s | 1(50.0) | 1(50.0) -
Ew-nél_zpig spp. - - i 16(8.8) | 64(35.4)( 53(29.3) 2714.9)[14(7.7) |2
., . megalops . - - cmes e e -
" Primbriariinae - 13(46.2) 7(26.9) | 5(19:2) - -
0; anatis - = o= = g S = J2scesa
& C.. nyroginaviun . - " e = 2esy 40005 | 4a0.5) s
4. acutin. Ta.m - oseaey e\ (e [ =0 L= feoen [1aasy) -
z <! T s - - S
T = (100.0) e o p~ - -
- 168 '8(96.6) - - - - -
e () 1(84.6) "} = = T MM [10.6)
-0 e 5@3.7) | | - - - = -
SRR 07 RN Y =, ol % 33 )




_ POSSIBLE IN SCOTERS EXAMINED IN THIS STUDY.

mun| ST st, |. s, Ccaecae |  Large Cloaca| Bursa Gall | -Kidney| ~Body| ureter.
; Intestines - |Pladger| - | cavinf -
n |2as.a |12 | 2050 - |30 - - Jeas.| G- s o -
- 2. = - 2(100) =t - - - - L %
- - |4@00) - - - - - o %
- - 3000 - B R -].- el
=" = = |27e.8)|4012:1) 13,00 - - - 160 -
& = = ) 2(28.8) < - - - |10e.3 |4ts7.0) =
i) - - = |409.0) - q(zalvs) 10(47.6) - - Jlaerf o o=
- - % o 3 4(33.3) | 7(58.3) |1(3.0) - - -
9, - 1(3:6) 1 ALY DUEDY VI INEI P77+ e | RS FEEW) i
30 B R 1R ) - b | 2@t s [ Rl
- | r@o.ox| 1(10.0 = |10.0) “fic0.0) [ 4(40.0) J1(20.0) |+ .- - [1 0.0y
- = ooy |rismoy [ - s - - I P
1(50.0) | 1(50.0) - ¥ - - - < P -
18 e ,'z(mm - | s - 2 S Z P =
+.0) - = e - = - - oo -
.0 |1d1 3633 || -~ - - 3 - X
10:1) | ac2s.6r| 1070 [5035.7) |2024.3) ] - - - - -
S RS BT ¥ S| B K - - = e -
) - = e |sen 20403 - - s | - < &
- - - - = - - - |30 -
= | 1(50.0 1(50.0) 2 - [ K s = =
.oy |1s0.0 [ = - - - = - - - - -
=200 f 10| ¢ - 2 =, = = = - -
.8 [64(35.4)| 53(29.3) 22049 | 14027 “|200.0) - |1(00.8) - -l -
o LR e it - = |a@o.0) | - - - =,
.2){7(26.9) | 5(19.2) - - S e S T TR | =y
g oo |ssesay| - w0 - Py e e T
2(5.3) . 4(10.5) ; - 1(2.6) - - hee
bl 8 y kb = & - = 2(2:6)
- < il - ot - - =20 [1(43) o
= - - B -




G. ahaledoct@
G. delicuous

] - - - 16.8) - 7o ree -
Gymophallus sp.. Type 1| - - - - = - - 6(66.7)
" Gymiophallus spo. 2 " - = - 1000 100.0) = TJa
* Gymnophallid ‘sp. = - 5 2 s - [ us0.0 150.00
revolutam - - - -, 1(s0.0) 1(50.00 | - &
ogregia - o= = = o s Z i
incisa - - - - = - 2(100) =
melanittae ' 3 - - s 1(100.0) - - - -
Pailostomn sp. - - -l [rat | 363 e -
I A ohavadiformis - - - IR EXC RV PICTON EUCRTRN EIEER R EY
i M pygmaeun = = = s B PR RYELURO) B
i Bl japonicun i A S BT 7 - iy Jaes?
i: Reiioola sp. - - - O - - -
li c. stwigeiodos = = - - = lagse.0 | ags0.00 | -
LA burti - - - uso.0) [1s0.00 | - - -
4. gracilis : - - 5 = = |1es0.00 | 1650.0) -
- - =" |iseie) f6435.0)] 53(29:3) 27(14.9) 14(7.7) |2
- - - 121627089 | s09.2) = -
Sl St - - - - L - |eetesie
[N - - 2 4005 | s00:s) -
1wy |smey Bs(86.8) | - - R ST ) =y
- - s | - - - - -
= Do paco.o) | - - - = -
& 1(3.4) b8196.6) i &
K 1(7.7) -fl1(84.6) - &
- e . senm |- o = -
- hso.0) R(s0.0) | v - s E = =
= ]:(lw.o) = : 3 = - o -
1(3.3) 15(3?.3) §(13.3) . - - s
1(10.0)  [9(90.0) . = = g - -2 -
6(9.8)  |as(73.8) Ba3.l) [1(1.6) - - - -
1(20:0) Ja(e0.0), o [ % Y z
Tetrameres - Sp. 1043 fsona o hass oo e - 4
Savoonena sp. -, . S Lo el T & AL PR
Nematode sp. (type 1) '~ =~ |'1000.0 - £ A S SR i
1 m G T i R ESRESRY RV 1Y) P, -
= | st15.4) [ 15(38.5]13(33.3) 0f
S P = | roosaf - -
-4 | 16.91.| 307.6 | nweanp 1659




2 - £ - g -
.6) - - 1(3.8) s -
- - - - |ee6.n) -
- [10.0 1(10.00 - [100.0
- - < ¢ 1(50.0) [1(50.0) -
- |1s0.0) | 1(50.0) - - =
- - <7 201000 - -
0.0 = < 3 o -
~1) [101.1) [3(33.3) 4.0 - -
7. |4028.6) 1.0 [508.7) |204.3),
g = = 10.00f | - ety
1 - -7 1@ [8(57.0) [2014.3)
2% "- 1(50.0) 1(50.0) - -
1.0) [1(50.0) - - o
- '|1(50.00 1(50.0) N (g
iy Fi it ! A
18) [64¢35.4)]53(29.3 27(14.9)[14(7.7) |2(1.1)
5.2}17(26.9)| 5(19.2). - - 5
[ o= - - |26(88.9) 2
T |2(5.3) - [4020.5) | 40.5) - =
- - - 1(1.3) - -
S - - e hae: -
= " -, 2
- IERE | - be
6 = - 4 - 2
" - ~ 2 e &
- - |itacoo T =T
- 6(15.4) | 15(38.5] o
- 1.9 | 3a7.8 . 1(5.9)

L{11.1)
10.0)

7(7.1)

wr
1(3.6)

2(22.2)
4(40.0)

1(0:6)
1(100.0)

'1(10.0)

L = >
U5 - 1.6
1(10.0) b -5
204.3) | = 3
.. 3(1?0.0: -
- ERTER
R =21
= - 7 1ao0.0f,
- < 1(2.6)
> - 22 |
s - paes
= - ae
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TABLE 16. GEOGRAPHICAL DISTRIBUTION OF HELMINTH PARASITES
p RECOVERED FROM SCOTERS INTHIS STUDY. 1
- PARASITE A B c
A ‘terrigalensis E + -
2. [lunata o 1 A o
N. attenuatus : + + o
L. verrucosa ; = s +
7. elegans . B + B -
E. castenca o + £
| G. bursicola '+ + + &
6. choledocus . + +
G. delicioous. 4. ¢ + + +
Gymnophallus sp. Type 1 - + -
Gymnophallid sp. - ] = * -
Gymnophallus spp. 4 + < <
E. revolutum - w ok -
D. ergrdgia s ; - .
H. incisa t IS 3 F?
A. melanittae . € * - =i
Peilostomun sp. 4. - e
4. charadriformis -+ : &
M. pygmaeum . - = -_/, + -
P. ‘japonicum 1 G S -
Renicola sp. . + + -
. strigeoides . . - . 5 + =
4. burti . S e B &
4. gracilis ! S o g
Hymenalepis| spp. + b %
c.—mrgn"&aea » * - .-
Fimbyiariinae - o+ + <
| ¢ anatis - + - :
c. ‘nyrocinarun ¥ = <
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TABLE 16. CONTINUED

w

PARASITE

4. acutum. .
Amidostomum ‘SPp. -
E. uncinatum®

S. .ealifornica :
S. e. orassicadua

S. formosensis
Streptocara sp. . -

N I T e

+ o+

o

E. hypognatha
T. fissisping
7. somateriaé .
7. spinosa

R N SN

Tetrameres sp.
Sarconema sp.’
Nematode sp. Type 1 -

P. altmani =
P. botulus +
C.. congtrictum ' -
C. sudsuche +

Pacific sample
Eastern Atlantic sample

Western Atlantic-sample .

1

T

+ o+

+ ok




& ‘
Atlantic hosts. n—_ is'apparent from Table 16 that the hosts in the A
Western Atlantic carnea the greatest nunber of spedies. . i

A number oi/ new host x'ecords were estahlished during the
‘course of this work (’l‘able 17) . Tristriata elegans, D. ergregia,
P. japonicium and C: sudsuche are reported from North America for *
the fizst tine.. Tn addition, 4 patasites weze. Tecorded ‘from

Canada for'the first time; namely, C. strigeiodesy A. burti, C.

constrictum and F. altmani. ' Te ige were ¥

from Europe for the first time.
To. further address parasite distribution cluster analysls was

performed on. the data to determine if birds from a certain locality

—E 7, - were more similar to birds.from the same locality with respect to
1 /
their parasite fauna than:to birds from other localities. ' This

would tell the author whether or not a bird or a sample.of birds

could be separated from birds in other sample areas siea-m;.nsﬂ‘ on the
basis of their helminth fauna. Due to the fact that Hymerfolepids- £

.and some specimens of Gymmophallus. werve not identified to the
species level ‘thesé groups of parasites were omitted from the anal-,
. ysis. | It is unfortunate that the hymenolepids were not identified - .
%o the species level as it is likely that the aifserent geographical i

areas sampled would have yielded different spécies within the genus.

: 1f'this hypothesis is trué then the hymenolepids would have caused

birds from different geographical areas to be more similar to other
birds from their area than to birds frcm any of the other areas

‘'sampled.
.




- TABLE 17." NEW, HOST

- 62

RECORDS NOTED IN THIS STUDY. ‘*

s s
‘SURF SCOTER WHITE-WI;WGBD SCOTER - BLACK SCOTER
_-A. terrigalensis A.. térrigalensie A. terrigalensis
Z. lunata G- deliciosus - B. castenea
N, attenuatus D. ergregia 6. choledociss 5
7. elegans. "4. charadriformis A. chanadviformis|
E. castenca Renicola sp. P. japonitum
6. choledocus 7. somateriaé | ¢ strigecides
6. deliciosus 7: spinosa - 4. burti
4. melanittae P. botulus. 7. somateriaé - |. B
4. charadriformis . 7. epinosa. '
P, dapgnioun’ . P. botulus - ;
4. gracilis. 4. icterodes
c. nyrocinarum | d | B toomists -
4. acutum 5 . 5 B
. borealis &
E. hypognatha =i & ool
7. fisstepina g © .
T. somateride - ; ) * 4
7. epinoaa. F& : -~
Sarconema sp. -
P. botulus N g
¢. eudsuche il
| A. dehtatus
A. icterodes 4 i
H. Zeuzocanthun . p el 5 5
H. Looinisii :




_gurf, white-winged and black scoters respectivel.

.reason for the latter was to see if the three species of birds

| Tl e .

"Cluster analysis is a multivariate approach to.sorting data .
¢ :

. .
into groups ;sq that members of any particular group are more similar

| to each other .than to non members" (Bush, 1980). In this study,

the average Jinkage method was employed with Jagcard's coeffxcient
(sée wWishart, 1978). Cluster an¥lysis, in this study, is used as
a technlque to reduce data with the resultxng dendrogram depicting

the Slmllarlty of individual blrds based on presence of helminth

species. . . 3
_ Cluster analysis was performed individually on eaéh of the

three bird ‘species and on the three bird species as a group. - The

could'Be seperated on the basis of presence of specified helminths
in their paras;te faunas.
Figures .3, 4 and 5 depict the result of cluster analysis on”

Due to the very

low levels of similarity displayed in each dendrogram, it is,

therefore, -not possible to separate birds of either species on the

basis_of presénce of helminths in their parasite faunas by geograp-

hical areﬁi. 'This, however, is not to’say tha tain indlvxdual
blrds WOllld not be able to be sepatated by a certain pa! asite e.g.
the preserice of Psilostomun sp. would strongly suggest bird
cane from British Columbia. Overall, one can state thatdue to the
high levels of similarity that the parasite famnd ‘of scoters, for'
the most part, is ‘independent of geography. :

The cluster ana],ysls perfomed on‘athzee species of birds

together -afdno allow the author' to separate en‘.her of the three _.




FIGURE 3. "
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FIGURE 4.

Cluster analysi.s compati.ng individual vhitewinged
of helminth species.
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5 FIGURE 5.

with respect. to presence of helminth species.

o i

Cluster analysis ‘comparing individual black ‘scoters /
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host. species by’ presénce of hell!unths in thexr paxaslte faune, This

is what one mqht expect when one ccnslde:s the’ ulose phylogenetxc

/:elationshlp of ‘the three hosts While they do occupy diffezent

niches and thelr dxets dlffer (see Cottm, 1939), they have very
similar paxasite faunas, whxch can be used as fuzther evidence for
the supressxon of f_he genus Oidenia as discussed in the: Introduction.”

HOST SPECIFICITY / LT »

B . . o
: Reseazchets have long recognxzed two basi. types of parasn:e- + b

host specz.ﬁcxty ‘e, phylogenehc and 'ecclogical specxficxty.

Pny],pgenetxc specificity deals with.thosé parasicee that ‘have evorvad

with their hosts anﬂ form a vexy close relatlonsh Oﬁ‘.en th;s .

> relatlonship is so intunate that tha paras:te cap only develop in

its. "xiacural hust" : Ecologxcal s'pecificit refer t;o parasites that

develop in many hosts (theu hqst requirements are not str;xngem:)‘

with the limiting factor most, ofteh being ‘the’ Chace ‘f @ host, con- .

ing the :mn: inte'
. \/’zl:n:mn of the fauna
A

oxdax:s or fanu.lxes, does not only depena on the:L

'ediate host. Rysavf (1966) states

The : com=

£ cestodes, parasatuxng buds of va:mus

iph: 1wgenetu: e ?

reldtions hue also i khe way ‘of living -and the cumpo‘in:lon of theu

food. " Thezefoze,j £he hmlogy “of t:he host is.as dipo: rtant as or |

host.

more nnportant 1n,’ecolngical speclflcxty than th < g et of -

"In additmn, an anmal that.'is a membet of ‘a 1argev roup af

’ closély reléted ‘aninals (eg. ap anatid) has' the pns;r;buuy of more |

'potentlal parasn.tes than does an: ammal that bel ngs to a small

“group. xn ecologmal Speclf).clty the poasiblln:y ‘ot 1n£ectxon restj




2 i ¥ vlnch in turn %&s laxgely on | uﬂyer of- puasxtes /seedhig an
S LSl area.r Most' aninal specids have a primary food item with r_hew
¢l s Sbding snpplmented by seoondary and tertiary food itess. . These N

e ¥ aecondary and t;ttiary food 1tans m\t:he dﬁet of oné/; fanatid may !he
Cie possible for @ panute to hiave many\meuzal hosts, with certain.

el S hosts having a highet prevalence of ‘certain parasltes SRR

X This leads t:o the prcblem ‘of cryinq to class\ify the puasites

T e g’hus 'Givsn the presgnt knowledqe of~ the 1ife- cycles and

e i = eci 1ogy of many parasites, it ig'] probably easier to classify Y o
; o parasite as an hhabitant cf a ﬁghex taxon ‘rather than hpacles. "
: ‘A modification of the systefn devxsed by chonald (1969b) that
" categorizes parasites as accmental, rare; infrequeut, fxequent,
' . 8 common or vex:y ‘common will be enpluyed in this_ uork. _A scheme such

3 3 2 as this- xs ‘much mx‘e acc\.u:ate as it can take many St\ld.l.e! into- N

) * account. A.s in this atudy. the classxﬁcntions of a parasite that

was only recovered from a single hpst is questxona.ble.

!'able 18 lists the cetegoi'y t‘hat each pa:asite fal].s xnto and

cm‘pa:es it to McDonAld‘s (1969L) scheme. The status of some

: paras;tes (as given in r_his study) may change as fuxthex work- is

i for ‘each host .




‘ﬁzeo’ﬂzmim OF .PARASTTES RECQVERED IN THIS STUDY. ~ ¢ ' /.

5

WHITE-WINGED * “BLACK; »m’:nomu.b,/s
: SCOTER ™~ - 7 SCOTER CATEGORTZATION
4 = s FOR WATERFOWL .
) REEBr [Div ilait s AYSE 2T
4 i inf |rare o

attenuatis | .
verrucosa’ i

elegans.’

aastenea

6. bursicgla.

6. ‘choledocns:

|6, “derictosus
@mnoph&itws & ypell
gymnophallid
E. revolutum
b, egregia '

|8 incisa .
4. melanitta®

|Bsitostomum: sp.

4. ‘haradsiformis

M. pygmaeum

rare
rare
inf.
rare

rare
rare
rare

rare

“|rare
rare

inf. i

|eomn. i(cnat . ).

(char.)




TABLE'18. " CONTIN

UED

= T
: MCDONALB'S/
- SCOTER . |caTEGORTZATION
" || FOR WATERFOWL - -
< y b A" D D
Japonigum in£} \z‘ue are i
}eé.jio;{za sp: inf. rare - -
. gtrigecides | = = rare|rare = ¢
A buri \ 154 rare|rare, . .’
A. ghaciite . = = |vi comm. ‘(ehax.) .
‘c. megatops - = |vi comm. (chazf) -
| Fimbriariinae - inf. [freq.. e
C..anatis = =.. |V« comm. (char.)
C.. nyrocinarum inf. | inf. rare p\robahly fraq.
4. asuzum . com| n V. comm. (char.)
uncinatum = = V.: comm' -(¢char.).
5. californicd . comm| freq|r: int: S Bat
5. 2. erassicauda’ |inf. inf. V. comm. - (char.)
| 8.7 Formosensis inf. inf. |ing. o 7 5
¥ 1B Boreatis rare rare |rare
"| B shypognatha ‘comm, freg; inf. s




*SURF d WHITE-WINGED |- i Brack ¢ |‘McponALD"
SCOTER - ©i. - SCOTER - ] SCOTER | CATEGORIZATION _
. L . . ~7 7 ¢’| FOR WATEREOWL . . . ; ;
4 n R B Tm | i -,
L e preateping inf. |ints Tane. ing.] V. comm: ‘(char.) o i Sl
T, riae, | comm|comm rare ing: A n
7. ‘spinosa ~* |rare |rare |rare rare’ comm. :in Athyin: 5
* [Sanconena sp. - |rare |rare T T e ' =/
_Nen[iatoﬂe sp. Type 1| - . [rare [rare = = % a oy ¥
14 o lattmant =" |rare [raze - rare
170 e, sosuzus -\ limgs| - fine rare |freq| freq. ... L
: -le. eonstrictum | = |- |- rare [rare| inf: - 1 3
- sudsuche ~.°  |freg|rare |inf. | - e oo S S T A g
¥ - — A - : -
*. 7 V. comm. - Very Common 60% " LA e s s
" Comm. | - Common .- 30% 608 i B - 1o N vera i
\ freq. frequent. 15% 308 "7 ¥ - Bastern Atlantic b . b Ur
inf. ¢ - infrequent , 5% . 15% D - Overall. .~ £ e
rare . - rare i S 0 = iy | i
» ace. ¥ -'accidental . ‘(Parasite does.not mature in host) ' i
d char. haracteristic for wat 1 § ok R SR 5
’ ‘NOTE: Gymnophallus spp: and Hymenolépis spp. are ommitted. K
» “, s 2 4 s - E " \ 2o ¥
e Y gt SBSGEL & . 4 £ g




LIFE-cYeiEs . .. T N
. “The. genus Helanitta; T¢ibe Mergini,.are known to breed in a "
* frestindter snvironment and inhabit the marine enviroment for
' -thei: non-breeding season. The males of the genhs spend very little
£ime in. the freshvater 'envitonment as they depart ‘from the! Breeding.
- v'grounas after the nest is built whence they undergo a migration ‘to

. . the"sea to moult. ;i 47 %, '

bur lack of knowledge of. the 11fe-cycle 6f many' anatid para-

s:Ltes makes it difficult to. assess _the percentage of scoter para-

si:tes that carry out thelr “larval llfe—cycle in-the marine OF: 5

»freshwater environment; although ;: i5 posslble, in man «cases. to

predict with some degree 'of dccuracy  the mst llkely env.uromnent

“in’ wh:Lch the parasite completes  its l1£e—cyqle. “rable ;19 aecaus

Do the environment in which certain ‘known '1i: cycles are cdmpleted

and glves speculations on Gthers.’ The llfe—cycle is presently L p

knodm for 22 of the pazasltes recovered in this stuéyy o£ these 22, %

~13 (69.08) can /!omplece their’ 11fe—cyc1e in the mariseenvifonment

and th b :m the i (Notes 4 (18.0%)
i 2 A i ; :
o can cmnplste “théir hfa-cycle i eithex enviromnent) Thus, the '

scotets examined harbonred more parasltes which cycle throuqh the .

ma:ine env: than the. environment. O™ the 15

parasites heheved to have freshwater 11fe—cycles, 5 (5. reuolutum,

e ‘stmgewdee, A -burtq,, E. borealié’ and C. constrictum)were only

located in immature females, and 2 (4. gracilis and C. mggalops)only

in’ immature males

This means 'that adult males harboured 8(53 0%) -




EL

; % N
: e & B
- TABEE'19.° ENVIRONMENT IN WHICH PARASITE LIFE-CYCLES ARE o DO
% I % Sar Ty el e 2
el - . UNKNOWN but »probably
MARINE SHWATER. BOTH MARINE “FRESHWATER.
| Trematod oda: e Tren :
eex-m.gazmsw . |2 tunata. C. anatis 7. elegans-  |.|.C. strigeoides
Bursicola 3 % Taligs s ; T (4. burti .
ciotedocus | B Fevolutum | S. fordosensis Patloebomum sp. o
deliciosus 4. gracilis ... | T. Fiseiepina H. in Cestodas
‘melanittaé C. yerrucosa 3 Raauola sp Hymenvlepla 8.1
charadeifornis ;
M. pygmasum | Nematad Nematoda:
Gymnophallus Sp. Type. 1l ; E. &
Gymnophallid sp. E imbriariinae [ ¢ : 5. cahfornth %. borealis
F \ x ‘. ‘B, somateriae’ | E. uneinatum
: 4 : £ Nematoda: - v s b
\ § 7. gpinosa - "> 4 Acanthocephala: ! i
~ i o % P. altmani '
ol _©° | acantnocophala: | . c. “sudsuche 5 :
. C. -¢onstrictum I =
dl | : L
7 Life-cyc].e urikniown i | . PR o :
Trematada. 3 . 8 e b : 5 d
: E. castenea 3k < \ 5
P gapvn.'l.oum o B 3 = T d
Nel\iatoda . S :
Sarconemd sp. utilizes 3 dipteran vector - Al =
-~ Nematode sj (Type 1] 7 " K i £
52 40 Al - - &
N S 7 = A
~ ) iodll z .
vy 3 g, 4 3 .
o g




»harhom:ed 410(56.7%) and females 13(37 0%)." Of the marine
“parasites Hales contained 21.(91:08) ‘and fenales 19 :(83.08) .
This is possibly the result of‘the‘male‘ moult migration which
causes Ene to spend more time in ‘the sea.

THE INFLUENCE} uF AGE & sEx OF THE HOST DN‘PARASITE EURD_EN

A
A B(lscher (1465) stated thatﬂ"the extenszty and lntensxty of '

invasion of parasltas 1s greater in- j\lVenl.lE ducks then in’ adults."

2 ;

' The 'reason for t_ s vas heueved to'be that: oung ducks probably "
aid not @chuire an age ;wny to parasite lnfeetmn for same

p
tune afte hatching (thhm their £1:st year of nfe) " ’l‘he im~ @

matura ‘bipds necropsled in"this study were prehreequ\buds (as v
stated in’ _the, mtmducuon), however, they al1 concainea a Bursa g

ot pabricius. -In the

tnctes(: sense the’ results of Buscher (1965)

and other workers in’ this area do nut apply to ‘the’ umnature birds

_/ib this stady. rquevez, tné author feels, that' £t ig important -

u,a,./ this theory bg hecked utilizing two recognizable aye classes;

 naely) prebreeding. (bu:éa:ej_ and breeding adult birds. ' ‘. =
nychc:eskai‘s-g-av1a§skay3 [(1962), vide_ Graham, 1966) stated
L, that '"thé-uemamae fauna'is moré diverse in adults then in immatures",
' ith’ Gtahen (1966) noting that this fact can be extended to inclide
dze total helminth fa\ma. L ¥ # B
Tahle 20 115:5 the paxasites fo\mﬂ only 1n 1mature and adult -~

birds respectively. “A-fotal of 43 species DYWS were re




L o |e. megatops T

75"

TABIE 20 Paraaitea found f.n/occur in only “immature or
: ‘adult ;

birds.

i

e

=
" ADUBRT BIRDS

< . |Bs revolutum |

C.” etrigeoides
4. burti - .
‘|4 graciatis
D fou anatis .7,
- E. borealis

L sp. I
ol Sargonema sp.
= S |e attmanis
C.. constrictum

- |6._zholeddcus - |- B. incisa’

-Psilostomun sp.
- C. verracuea

4. terrigaleneie
D." ergregia

4. melanittae




-‘ total maI’é versus Eotal females and tutal immature males /versus ) :

Hirds was lass thak .. \

<
o
S

o i S

-adults 36 species. Thm contradicts both Bychovskaw—?avlovskaxa

(1962) and Gxaham (1966) as the Erematode fauna Of immature birds. -

was as d1vgrse as that of adults and immature birds had a more &
diverse nefia cestode -and aca ohalan fauna.than adult
birds. \" oy

1o fuxther address the questlon of age' and: sex 1nfluences

on paraslte G—-Eests (see Sokal: andkohlf 1969) were perfomed on .

“the data in: Appendlx 3 (ile. the- number of mfectea and wninfected -/

adult males ‘was :un against the number of infected and uninfectéd
fetiales for Sach age élags by #ndividual parasl’ces). The same pro--
cedure was cax‘x‘lld\out for total adults versus total iimatures,
total immatire fe_ma1és. . N - Yoo

The result of thls would tell lf a pataslte occurred in sig—
nlflcantly more adult male than adult\female birds, mox‘e 1mmature 3
male than immature. female erds,.more jdult than immature birds or

“more male than female zuxds. A1l the' aforementloned tests were

carx‘xed uut for the€ surf \scoters w1th only ‘the total :munature

-male Versus total :unma\:ure not- bemg pe\rfomed on the black scoter
and total adult male. versus total adult female and total immature

ifemale versus total immature male not belng perfSrmed on the white-
wx(nged scoters.. Sheireamor for these tests not being perfomed on L

tPe white-winged: and black scotex‘s was that the -sample :size of




. v‘ﬂﬁ following paras. s infected significantly (G .3.814
_ | with 1 degree of freedom at’ the .05 level) more immature surf .

scoters than adult scoters;—C. choledocus, G. bureicols;~

" Eymenolepis spp., Primbriariinae, §. ¢. craésicaudd, 5. formosensis,

“B: hypognatha, C. nyroeinapum; T. fissiepina and T. somateride: ”. * O &
By lepis spp. also : i L males to i females.
Gymnophallus choledocus preferred. immature white-winged scotérs to - I

adult white-winged scoters a;mi Frin;briariinae and C. nyrabimxx‘um -
%, preferred 1mature black scoters to adult black scotezs, Hhile ,E

aalifaz-n—x.ca preiarrsd female hlack Bcoters ‘to mnls black scoters.

In x)g m,sj:ance did any parus1te 1nfect signiticantly more. adult
! 'ma‘n imature biids. -These data-indicate that the extensity of

nvasion for immature birds was great’ T

t.han that o\s adults for

the forementioned parasites and species. "

The reasons for thi‘s include the following possihili;es:_' 1

(1) immature (pn’b:éedinq) birds have not yet acquired the level

of iminnity to. parasites that adult birds have (as yet there hag/

-~/ been no physgplogiéal study to prove or disporve this statement)’
(2) that their diets differ from Vbzeeding birds - different ecol-

" ogical habitats i.e.. bresding birds £end to spend more time on the :
breeding gxnunds which restricts their fotaging range or A3) di-

fferences in theit biology. ./ B

— Sm e there was gniﬂcant dif!erenue in the axtensity of,

1nvauion of certain paruitea in® certnin host species of qiven age

lnd .8ex, the authnr used a Hnnn-whitney U-test '(see Sokal anﬂ Rohlf, "




tensity nf he].minth in! tion | b;at;-;n immatnres and adults.

The tesults of these ‘tests 11 proved‘to be insiqniflcant. This

M'A’ arices in

that the i signif ican€

) of “inyasion oE cettain species and sexes may -more likel - be due

Yo gleiary ﬂiiferences.w
~




10, - It was shown tha

11.

1. -One. hv.mdred and se(/enty—fnve scoters from 4‘locatu;ms
(British Columbia/ New Brunswick, Labrad®¥ and Norway)
werd ‘necropsied for met&zoan pdrasites. A total of 94 .
surf, 36 .wh:.te—-w:.nged and 45 black scoters were exam- - ,
h\ed—A‘ s v ek

Ninety—one petxnt (ssr surf, 33 white-winged and 40
black t = contained
- ‘parasites. f

3. A total of 37 gene:a and approx:,mately 50 specxes of
mefazoan- parasite's ‘wére recoveyed. .More specifically;

Necropsies "yielded 29 genera (39 species);. 21 genera -
-(28_-species) and -25-genera :(33 species) of parasites %
‘£rom the surf, whxte—winged and black scoters respecr.
tively. = < e 2

Parasite species ave considered mdividuany and their
prévalence and intensity of. infsction is noted for each
host. species.: " - T

The locations im- which parasites were found' are dis- !
B cussedand’ are presented in_tabular: form.with the number °
. . ’and percent of times a parasute occurred in a .given area.”

/’l'he geugraphlcal aistribution of helninth parasites found
in"this study is presented in:tabular form. e

Cluster ahaiysla veveddaa: that species of A0 N ine’
vixdus..ls of ‘a species .of a certain host could not-be. % —
Ve separated geographically based on' the degree of smulanty
in their parasite fatnas. e
8. A total of 45 hew host Pecords (25 Eor the surf, 8 for-the
white-winged and 12 for-the black: scotér):. were noted as -
well as 4-North American, 4 Canad].an and 1’ European Recqrd.‘

9. .The helmnth parasités were cateqorxzed for eac‘h host a
this categorization was cmpared to chat of McDonald's (1969)
i zation for,

.thete was' no di'fference in the intensity of
helminth infec ion. in meature versus adult scoters.’

Finally, a checklist of parasites which have been, redoverad
'om these hosts: was compiled and included as an append} to
this numuscript. Sk
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Appendix 1. Checklist, compiled ‘Erom original papers and
other checklists, o

from the Surf ‘Scoter; White-Winged Scoter: and
Black Scoter (excluding Acarina).

P S . i
SURF SCOTER ot o B % P

PARMSTTE | A REFERENCE
lanabicold crassicoinis constrictus| ‘- s
(Kellogg, 1896) Emerson, 1972

(Linnasus, 1758) 'Emerson; 1972

oiotiiate anchio 3 Sa '
B Belopcl skaxa, 1953 B . Frame, 1969- ...

‘odhner, 1900 K 2  Yamaguti, 1939
. % ) A

phallus’s coni. - 5 o p

Ching, 1973 . " . ‘Ching, 1973
Udeiagymnophallua multmgemiﬂus . g

Ching, 2075 g Ching," 1975

P :

Parvatrena . Lintoni " ¢ o RN

James, . 1964 G | Linton, 1928 "
byzotepis cotiaris gk o RSIS

(Batsch,'1786) - : T McDonald, 1969% . S
.ui_cmwmm‘,(-u.) coronula’ & o

(pujarain, 1845) . - Spasskaia, 1966

(Pallas, 1781) | mcBonala, 19692
|Pimbriarioides, Lintoni Py ot

| (Webster,-1943) 3 o
nymenolepis ‘temiirostria

(Rudolphi, 1819)

Foe.s




Appentiix 1.  Continued -

' SURE . SCOTER '

PARASITE" " '

a:califo

; streéio‘é ica
(Gedoslst, “1919);

Streptacaz‘a oz-oq,ucauda oras
(creplin, 1829): .

: Streptoaara furmaaenais
£07. 1930 7

Strsptaaara rocta -
(Linstow, 1379)

racuaria sridentata
- adneta, 477)

Fa lstft ltccllza a lt‘mant
+ (Perry, 1942) - . -
.

“eibson, "1968"
~Gibson, 1968

. [eibsor; 1968

| Perry, 1942




linatoecus dujm us .

3% Trina:on qunrqundulu .
s (

| Wataadtyluu sp.

Appendix 1.

WHITE-WINGED SCOTER

t .- PARASITE

Anaticola” icornis .constrict

2
(xellog'g, 1896)7 - -

Anahaola arau{carrxu punctalatuq
(Rudow. 1869). -

.

(Eichler, 1946).

lnatoeous ivterodesy - -
“(Nitisch, 1818)

.[Fozomenopon 1gomisii . 2 i
‘(Kellogg! 1896) & &=

me\e\u, 1753)

Wotosotylus abtaniatin B
./(Rudolphi, 1809) .

Diesing; 1839 - . .. |~
c'atatx{bpta ve: 3
(F: ;aai

Rumﬂ’um itab ¢
(zade:, 1800)

¢ Hypctumus areuatus -

. (Brr.mdes,, 1892)

Emerson, “1972

Emerson, “1972

Emerson; 1972

**|210toryzscka, 1970

2lotoryzcka, Af\g'lo

Price, 1971"
Ryzhikoy. 1963a

Xuan,- 1962

Ryzhikoy,1363a .

H:;'Diil_ér 1969

Filinonova, 1971




e Kamnastama revo lutum

Gymnophallua burgisola .
odhner, 1900+ %/

% Gymnaphallua gibberaaus{
Loos-: 1971

ME‘L gg;mnophallus manopqra ¥
(Jameson & Nicoll, 1913)
(Proelmh. 1802)-

Ech’moatama S)
4 lolph:

~ ; Wi s R ‘
3 s o e
# 94"
Appendix 1, Continued ' '
. WHITE-WINGED SCOTER o ‘ —';
|7 parasTTE" Fardyy < REFERENCE: S
.H;Aias’mus laevigatus < - Ll e
“Kogsack, 1911 '+ Kossack, 1911 °
“|eypttasmus theodori. .. . o -
Witenbery; 1928 g ‘Ryzhikov; 1963a
I'yphloooslum auuumazinum e ; :
% (Rud# 1809). Mehlis, 1831
Tra'ekaop}nlug sis0ii i ol
“Skrjabin, 1913 MeDonald, 1969
) 5! S
B Euaozyle cdsténea’ O R : %
- Jensen, 1971 Jensen, . 1971
Neucotyle sohni : ' s . : -
Skrjabi.n, 1924 Y Ryzhikov, . 1963a o] -
Eucotylz popouii 5 %y it
Skrj. alun & Euranava, 1942 Ryzhikov,- 1963a
e e
/ r i
uocotyle sakharowi T b L : s
Skrjabin, ‘1920 ) McDonald,  1969K°

Yamaguti, 1939

Loos-Frank, 1971:

Bykhovskaia-paviovskaia, 1962
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Appendix 1. Continued . " ) T g
i ° : !
- WHITE-WINGED SCOTER s ; . i
PARASITE : 2 - REFERENCE .

Buhmapuyphlum ncurmztum ; L
(Linstow, 1873). P n (Odening, 1963+

Finasthald, ineisd & i St €
(Linton; 1928) . ~ . |McDonaia, 1969:

Acanthaparypmum marilae §
s anaguti, 1934 N -~ |mcponald, 1969%

B Acanthupnzryph’ium mslarzittas P kg .
B - . " Yamaguti, 1939 ‘.. . |McDenald, 195913»

"|Acanthoparyphium tyrosenese =

k3 Yamaguti, 1939 * |mcDonald, 1969
! Peitoatomum brevisoile . oE
ity T *“(Creplin, 1829) | . . Loos-Frank, 1968
P Progthogonimug tneatus T
Bir e gt - (Rudolphi, uua) ) " |Mcponala, 1969
. - | prosthogonimus pe e Lcidus x )
‘(Linstow, 1873) g Ryghikoy 1963a < . °
Sehwtagommue rarus . 3 ¢ 3 .
(Braun, 1901) - ] ¢ |McDonald, 1959 q.

az-cmpedum traehewala mo © g it e
.’ Braun, 1901 < Cheatum, 1938

Eulbavttsllus fuszfarms B s
{(Reimex, 1963) : Reinier, 963

ltevinoentatia i bmahysowna W : T 2 B

~(Creplin, 1837) Reimer, 1963 ' ' . I

| um-aphalzus fua-x.fax'mts >

|Retner, 19635

” Mtaraphutlua papillambuatum ; sl it i
i Rankin; 1940) . */|Reimer, 19637 . °

M%fczgapha Tus ‘pitum, e R
) (Af; V, 1941) “o : . Ching, 19658




Appendix 1.. Continued

WHITE-WINGED SCOTER

" 'PARASITE

REFERENCE

- |Microphailus i?wmaawn

(Levinsen, 1881)

\Maritrema japonioum
(Yamaguti 1939)

Mamtx-ama aubdalum
-Jagerskiold, 1909

Ddhnnria odhnieri
Travassos, 1921

5 Puudaapaimema Jjaponicum
quti, 1939

}Ismcrolu' Sp. .
hn. 1904 ; .

L‘yat)waatyln mllanittcs
amaguti, 1934

cyathocotyie prussica -
Hohling, 1896

Coty Turus erraticu.
(Rudolphi , 18 09)

Cotylurus japunicus
"xschu, 1932 A

.‘Apatsnon anmzdana 238 )
Dubo. 15 et Rauuch, 1950 .

! |apatenbn’ pitiguitas -

amaguti, 1933

ipatemon graciiis
oy ¢ dolphi, 1819)

Apatemon gomateriae figohiers .
Dubois, 1968 =

Belopol'skaia, 1952

MeDonald, 1969

\

Reimer; ‘19633

Sinclair; 1;71_;
Yamaguti, 19.:!9'
Oshmarin, .1963 -
Yamaguti, 1934
Ya;aguti. 1971
!lcbcngld, 1969

Ryzhkkoy, 1§§3 5

Dubois, 1967

§ vRynh:’LlEov, 1963

" Ryzhikov, 1963

Dubois, 1968

7

st
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appendix 1. Continued.

WHITE-WINGED SCOTER:

PARASITE

REFERENCE

Australapatenon akr.;abuu

“Ryzhikoy et al, 1964

PZagwrehns nanus .. . -
(Rudolphi, 1802)

Plagidrehis potanini g
(Skrjabin, 1928)°

inomotaenia diliata
Fuhrmann, #1913

Anomotaenia citrus
(Krabbe; 1869)
\

Lateriporus biutevinus

‘uhrmann, . 1908

Lateriporus nathevossiande,
Ryzhikov & Gubanov, 1952

Lateriporus, skrjabini
1 M ateosian, 1946

Latsﬂ.porua tares ..
(Krabbé, 1869) ¢

Gas tiotaenia dogieli
(Gieneksinskafa - 1944)

|Fimbriaria faseiolaris

(Pallas, 1781)"

Fi mbriariella faluifaz'mis
(Lmton, 1927)

thimiarioides intermedia
4 (Fuhzmann, ~ 1913) :

thbrzariowdue Zinton
Webster, 1943 . "'

McPonald, 1969

A Cz\apliﬁs’ki‘, 195

y ) &
Ryzhikov et ali, 1964

Mconald, 1969

McDonald, 1969 *

McDonald, 1969
|

McDonald, 1968~

Demy, 1969

i

“Tolkacheva, 1966

McDonald, 1969

Spasskafh, . 2966 ;

Webster, 1943

_Spasskady,:.1966

McDonald, 1969




Appgndix 1. Continved

| * WHITE-WINGED SCOTER

.PARASITE . -

REFERENCE

Iploparaksis furcigera -

(Nitzch, 1819)

Diorchis bulbndu v :
nayhew, 1929 e s

Diorchis. ransomi N e 1
Johri, 193} 1o ey

M-Lcroa-amaaamhun (8 )\abaztwa
(Linstow, 1904)

Drepanidotepis (H.) ananna
. (krabbe, 1869)

(Hatevuqian,.1945’)
Rardium (B.) &utioa :
(schiller, 1955)

lh,cramlaeanﬂxus ()" a.rcua.ta
(l(ovalevnki, 1904)

Ily.-.olnpll (8:) nollaria
(Batsch, 1786)

“(Linton, laszl i

Dwramxtaenw {B\J coronula
(Du]axdin, 1845)

Dicranataenia {E ) dsgtnndz"
k:jabin & Matevosian, 1942

i Mierosomacanthue “(8.) !auut—x—

(Shentseﬁg, 1932

i,

“in 4
sgasskui‘n & Spupxd, 1961

Spasskada, 1966

spasskady, 19§6 .

: 5pank'aﬁ, 1966

Tolkaqhevr, 1966
panxua,’lse'_s
spasskafa, 1966
e
Spasskaid, 1866
Spasskaia, 1966
McDonald, 1969i

‘Tolkacheva, 1966-

Spasskaddy’ 1966

McDonald, ,1969.

Ryzhikov, 1963

‘Tolkacheva, 1966




Appendix' 1. ~ Continued

'WHITE-WINGED SCOTER

PARASITE

. REFERENCE

Sobolevicanthus: kenaiensis 2
- (schiller, 1952) R
eraaomacanﬁma (B.) hy vn:c
Spasskala & ‘Spasskif, 1961

H.) jaegerskioeldi
(Fuhrmann, 1913)

Sobolevicanthus " (H.) keabbesila
(Hughes, 1940) -

Tochertkovilepis (2.) krabbei. -
(Rovalewski, 1895)

Cloacgtaenia megalops
(Nitzsch, . 1829)

Microsomacanthus <(H.) melanittae
Ryzhikov, 1962

Wiorosonacanihus (K.) maruakmamm
. spasskif & Turpalovaj 1964

Microsomacanthus (H.) mierosoma
(Creplln, 1829)

Microsomacarthus (H.) mirabilis
spasskil & Iurpalova, 1964 _

Vax-d'z-um nyroede
RYZhlkOV & Gubanov, 1959

Sobolevunntkua (H.) octqaanthoidﬂs
‘'uhrmann, 1906

Hi. hus (H.) pdchyeaphba:
(Linstow, 1872)

Eahmatnum skriapin
aaskafa & Iurpaldva, 1965

.
| McDonald,

czaplifski, i97&
>
Tolkacheva, 1966
Fuhmann, 1913°
Tolkachéva; 1966
McDonald, 1969

McDonald, 1969.-

_| Ryzhikov, 1962
A}

Tolkacheva, 1966

Fuhrmann, 1913

spasskiY, 1966i_/ 7.
Ménona}d, 1969-
1969
Ryzhikov, 1963

spasskaf}, 11666 1
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Appendix 1.  Continued & i o : ®
WHITE-WINGED ECOTER . '
. PARASTIE - ., 7 " | rererexce : o
" | Banatotepis (H.) teressides W . : oy
(Fuhrmann, 1906) . Czaplinski, 1962 el
.| Bymenotepis turiensis - i O :
1 1 Podestra andHolmes, 1970 ‘Podesta & Hoimes, 1970
Capillaria nyz‘ccl\.narum Tl ; - ‘
- Madsen,’ 1945 [Madsen, 1945 i
Capitlaria mergi. e b a5
Madsen, 1945 . ) Czaplirfski, 1962
3 Capillaria.s. 1. sp: . For X
Zeder, 1800 .. .. | Ryzhikov, ‘1963
‘Amidos tomumsagutun ol
(Lundanl, 1848) czaplmski, 1962
[ . 5 <
< | amidos tomunisangsiis s Yk : B
(zeder, 1800} . czaplirfski, 1962 . K
. : /' s 5 .
Eponidostiun origpinum . ¢ L. Y Pogton
" (Molin, 1861) - : (Czaplinski, 1962 ° !
.| Eponidostiun unocinatun ik et =
» (Lundahl, 1848) Mobonald, 1969, ;
.. | Btreptocara kalifornica S e
- (Gedoklst, 1919) ' ) : Gibson, 1964 ;
‘Streptocara crassicauds erassicauda ' “ VA
. (Creplin, '1829) Gibson, 1968
Streptocara formosensis - ¥ T IR . '
Sugunoto,,lsaor " Gjtkfsdn, 1968 -
3 ?afycua:zia sumatermaa d - .
; " (Ryzhikov, 1960) McDonald, 1969




'“Appendix i, *‘Continued

‘| Fillieolis anatis

" WHITE-WINGED SCOTER'

‘PARASITE”

REFERENCE

Iichmuna hypognatha
% Wehr,’ 1937

‘Tetrameres fissiapina. !
(Diesing, 1861)

| rrichéstrongyius. tenuie

(Mehlis),. 1846)

(Schrank, 1788)

Polynorphus altmani - .-
(Perry, 1942)

Polymorphus diploinflatus.
Lundstrom, 1942

Polymorphus koetylewi
" Petrochenko, 194 9

Polymosphus magnus
‘Skrjabin, 1913

Palymaz‘ﬁhus narilis
Van :Cleave, 1939

Palymoz'phua mathevosaianae
Petrochenko, 1949
)
Polymorphus: mihitus. . °
(Goeze, 1732)

Po Zymoz-phua stxvumoeotdea
undstrom, 1942

2o Zymarphua trochis .
Van':Cleave, 1945

Palymox-phus paradozug .’
Conell &-Cr:rner. 1957

Perty, -1942

s o
McDonald; 1969"

Ryzhikov, 1963b

-

S
CaapPirski, 1962
)

A
McDonald, 1969\
P = \
Petrochenko, 1949
Schmidt, 19652
Schiidt, 1965a
Petrochenko; 1949
o« i

Petzochenko} 1949 .

Petrochenko; 1949

'| Pet¥octienko, 1949

Denny ;. 1969+ |

Schnidt, 19655 -

>

cngn)iéki, 1962/ :
= R :
o




Appendix Tri c).cinued

¥ Hatoaptylua gibbus
(Mehlis' ih Creplin, 1846)

Catatropis  verrucosa
(Froelich, 1789)

Paramonostomum alveatum
(Mehlis in Creplin, 1846)~—

Cyelocoslun mitabile — -

(zeder, 1800) ¥

Hyptiasmus aveiatus
(Brandes. 1892) ~

Hyptwsmus laevigatus v
ossaok, 1911

Eucotyla cahni
. ‘Skrjabin, 1924

Gymnaphallua affinis™ - il
; James & Nicoll," i

1913

B ;
BLACK SCQTER . i
4 * PARASTTE _ REFERENCE
icola-srdasicornie angusmzmbatus A S
(Giebel,, 1866) X #3972 ;0 =
Anataneue dentatue . . X
(Eichler, 1946) : zlotorzycka, 1970
Iia,Zomenopan Leucowanthum ™ A e
. /(Burmeister, 1838) Price, -1976::
Y £ ' T Y
Tz"mnan querquedulae, ' 1 2 .
(annaeus, 1753) Emerson; 1972-
otocotylus attemnﬁs‘ - :
.+ (Rudolphi, 1809) . v |Ryzhikov, 1963
Natacotylus dafilae : o S e
rwooa 1939 ol - Leonov. et 4Z,,1963

Leonov et a%,,1963.,
MEDonald, 1969 -

McDonald, 1969 )
4 Al
McDonald, 1“96}* 5

Mcbonald, 19 6<7ﬂ
s &0 &

Kossack, 1911

Ryzhikoy, 1963

| Jameson & Nicoll, 1913
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Appendix 1.'.Continued 2
*
; . BLACK 5COTER :
PARASITE 3 REFERENCE
[Gymnophallua bureicola , o |
7. Odhner, 1900 . Jameson' .& Nicoll;—1913
Eymnophallus choledocua: %
Odhner; 1900 : Loos-Frank, 1968 . -
b‘ylrmcphallun dapsilis ) 5 .,
Nicoll, 1907 . Jameson -& Nicoli, 1913
‘Gyrqnaphallua delictosus R |
(0lsson, 1893). Loos-Frank,

Gyinnophallus geratostomus
. Tsimbalitk & Leonov, 1963

Gymnﬂphalha gibberosus. -
Loos: grank, 1971

. |eymnophatius ‘somateriae
Ching, 1973,

{eumnophat toides conspouus '
(Ching,. 1965)

mogymnnphnllue Jjamé s onii-
, . ~Bowers, 6

AMe‘La_qynmaphalZua mdcroporus
3 (yameson’ & Nicoll, 1913)

ez ogymnophalius macroetoma
(Yamaguti, 1939)

11
3 (Cob‘bom,

Ching 19

S minutus
1859). .. -

65

Ms‘bogymnpphalluu multigemmu Zus

Parvatz-ema ‘ovop lenum
. IJameson & N:coll 1913)

1969

Tsinbalilk & Leonov, 1963

Loos-Frank,1971:

Ching, . 1978
Ching, - '1965a
Bovers, 1966

Jaméson & Nicoll,

Yamigu€i, 1971
: s

1913

Bowers & James, 1967
Ching, 1965

Yamaguti, 1971
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Appendix 1. Contined

- BLACK SCOTER

PARASITE

REFERENCE

".|Eehinostoma revoTutum

(Ftoelich, 1502)

Echmnopuryphwm acuma tum
9%

2.0

xam noparyphium flzzum

(Llntcn, 1892

Echinoparyphium. Tecurvatun,
(Linstow, 1873)

StephanopFora deiitionzat
(Baex; 1959)
nfmanhzz ineisa
Linton, 1928 ~

Amnthapaz-yph«ium kurogama
amaguti, 19

Ananthvpazlyphiu’m narilae
Yamaguti, 1934 .

Aaanthopaz-yphmm tyrosenense
gutx.,

J Pt Zosishun brevicolle

(Creplin, 1829)'

‘P8t Zachasmua xyurua

(Creplin, “1825) -

ki [
stlatz'ema oligoon
(V. ‘Linstow, 1887)

Pailo\mama apwuhgerum
(Muh1, 1898) .

Prosthogonimus ‘pellucidus. -
(v. Linstow, 1887)

"| Mcpona1a, 1969--

Ryzhikov, 1963

McDonald, 196

McDonald, 1969n

MeDonald, 1969b
Linton, 1928.
Yamaguti; 1939

Yanaguti, "1934

Yamaguti, 1939

Loos-Erank, 1968

Mcbonald, lissb- .

McDonald, 1969%
Ryihikovy,1963

Ry#hikov, 1963

\
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Appendix 1. Continued- - .
: P ) N
il ; .
: o : : §
\ BLACK SCOTER
PARASITE

]}EI-'ERENCE

Wetzelitrema melamittae .
Tevinseniclla, brachysomum
(Czeplin, ‘1337)

; eraphauus escetlons
X (Nicoll, 1907)

eraphallus primas
(Jagerskxold 1908)

Mivophaliue ‘pygriaaim
. (Levinsen, 1881)

Maritrema gratiosum
-« .Nicoll, 1907

Maritrema subdolum
(Jagerskiold, 1908).

|Cryptocotyle concava
(Creplin, 1825)

N Cotylurus a;;z-m;tua .
(Rudolphi, 1393)»

Apatsman gractli,
(Rudnlp}u, 1319)

Rayski's Fahmy, 1962

') g 00 Australapatenion skrjabini

. o Blagiorchis laricola
i ! skr;abm, 1924

Plagiorchia obtusus : *
Shtrom, 1940 -

g Metorehis Tanthosomus
. * (creplm. 1846)

Ryzhikov et al,,1964

Rayski & Fahny, 1962

Reimer, 1963:

;«:Don‘am,' i969‘
Re‘ime:;r,’ 19632
Deblock & ir'an’Van}(y, 1966a
Deblock ; Tran Van‘xt,gy,:isgsA
AREI’m&Y, 1953¢‘ e
NeDonald, 1969k °

Ryzhikov, ‘1963

R'yzhik(;v, 1963

Ry‘z’hiko;,- ;t al,, 1964
Leonov. gt az,,lséa #
Leonov ¢t alv.b,lssiri

McDonald;. 1969k




Fimbriaria fascioliris,

vhorowmaaanthus (8.) foz'mnau
4 3

Appendix ‘1, Continued. '

BLACK SCOTER:

PARASITE" ~~ .. ~ ic -

REEEREN&

Fuhrmann, 1913

Lateriporus' Saseh i
- (Krabbe, 1869) Y e

kateriporis skrjabini. .
‘Matevosian, 1946 "

Paificterotasnta borealia
(L:mstaw, 1905)

Gaatrotaentn dogie, ol A

(G:metainskaia, ‘194,4)

piploposthe lacvis B g
" (Bloch, 1872) e

(Pallau, 1781) -

Pimbriarioides intermedia
(Fuhmann, 1913) i -

biorchia m;aneku
Czaplifski, 1956

Microsomacanthus . () abartzuau
; (Linstow, 1904)

wz-oaomaaan;hus (8.9

P ” (H..) ; compie
(Linton, "1892)

ieranotaenia (1) coronula
* (Dujardin;. 1845)

(Duhnua, 1954

I " B
Wnomotaenia. ciliata: A e

Mcponald, 1969

 Spasskaid, 1966

McDonald, 1969 .

it x
spasskil ‘& I\lrpaluva, 1_955 o4

‘McDonald,; 1969%

McDonald, 1969

 Polkacheva, 1966

Spasskadd, 29667

| czaplidski,” 1962

Spasskai?, 1966

Tclkacheva, 1966°

Spasskbza v .3966

spasskﬁﬁ.. 1066

Noponald, 1969:

- Tolkacheva, 1966

£
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Appendix 1. Continued

'

BLACK, SCOTER. .

PARASITE

REFERENCE .

tra (H.)
(Linstow,. 1877)--

Eabinatmum ‘mellitae
'ralkacheva, 1966

Hymsnoupm micwncrwtz‘ata\
(Wedl, "1855)
krjabi
A 5paasku & Iurpalova

M 7 mien

(creplxn, 1829)

Miax-osomaaan&hus mirab{lia
Spasskix & qupa].ova, 1964

\Wardoides (a:) nyrocae
(Yamaguti, "1935)

M’Larosamacan?us gidemiae
Spasskcil & Turpalova, 1964

"|Wardotdes, oigemiae
SPassku, 1966

i e

liter B.) pa h

(Linstow, 1872)

S i

£ i3
.. (Czaplifeki, Tose} i

i (1.) paran
(Gasowska, 1931) q

inphipathobia (0.9 z-et,;z-actn
T (Linstow, 1905) %)

-, Spasskil, 1965

Tolkacheva, 1966

Tolkicheva, 1966

McDorald, 1969

2| Tﬂll;;c};eva, 19 66:‘
Bow;ars, .19lse
:l.'olkacheva, 1956 ]
ﬁqnonh;d, 1959—‘

o~
‘Spasskaga, 1066

' Spasskady, 1066

Tolkacheva 196 6 .

Tolkacheva, 1966

.Iolkachev?. 1966

Spaiskadd, 1666

Télkai:hé\}a',‘ 1966° .
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Capillaria ny.rac%nizi‘wﬂ

b sFomdasuum

Appendix - 1:

- * BLACK -SCOTER

. PARASTTE

sonacanthus | (1.).
(Fuhxmanp 11913). !

Microsomacanthus spasskii
‘Tolkacheva, 41965

Sobo Leuicanthus kenaiengi.
& (Schiller, 1952)

tiatinella spinylosa
(bubinina; 1954): -

murosomnonnﬂms tuvensi
SPasska:.a & Spasskii,

Madsen; 19‘5

Amtdaatnmuu aéutum B Do

L (Lundahl, 1845) ] ¥

amidostimur ansiénis *
(Zeder, 1800)" - . o-

I‘LE mwn )
(Molin, 1351)

Epom-daat-uum ‘uneinatum..,
{zandahl, '1848)"

.
ara ca l‘l.fm'n'r.c
(Gedoelst, 1919)

< Sh's

’S\‘;x-eptaaara erassi,
o (Craplm, 1829

Streptaeara fnz-maaenau o
4 ;

_Tolkacheva,

[ Madsen, 1945

uda rassnnuda .

i sibsog»‘, 1968 /

WA 4
Spasskady, 1066

k1966

5
McDonald, 1969

Tolkachev, 1966 .

McDonald, 1969

*| Ryzhikoy, 1963b

i g ¢
Czaplinski, ‘1962
F 1 g i
cz;p_lmskx_, 1962
Czapllnsk:l. /1952

Gibson, 1964

[ cibson;. 198"
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Appendix 1. - Continied

. BLACK. SCOTER
| PARASITE REFERENCE
Straptacara dag'l.e i c L i
elopol'skala, 1952 Ryzhikov,- 1953h'\
Echmuma ,bcx'salu caiatica i
4 Ryzhikoy 1962 s Ryzhikov, 1963b
g &
Beliinuria hypay—natha i ey, 0
Wekr, 1937 e Ryzhikov;, 1963b
sstalanands fiuipimz‘ S b
~ " (Diesing, 1861) Ryzhikov, 1963b
” i Fillwoz-w anatis’ , " " i
1+ sohrank, 1788)" 17T McDonald,. 1969: |
Polymorphus dzp_lm.nflajbus’ ;o .
Lundstrom, 1942 McDonald, 1969:
| Botymorphus  magnus .+ . g
Skrjabin, 1913 . | Moponald, 199 -
| PaZymoz'phus mmutua
. (Goezer 1782), .|\ Meonald, 1969 .
a1 1086id ' - \\-
Tundston, 1942 ! McDonald, 1969:
‘Palymorphus trochsus, b 7Y o s T
\Van Cleave, 1945 McDogald, 1969-
Cox-ynaammz constriotum . Pt N :
Van,Cleave, 1945 ° ; McDonald, 1969
: [0,




* ' Notoootylus attenuatus

H, f. ' fusca
.. . deglandi..

Comparisofi«of the’helm
. “to those re

s recovered from .6
dv¥ered.from ‘the 30

B

. . 'PARASITE

T M. f. ‘deglandi. M. §.fusea

_Austrobilhirzia terrigalensis ~

Trigtriata elegana .

Gymnophallus busicola

Gymdphallus choledocuss. |

_Gymnophalius deliciosus

Gymmophallus sp.. Type Tit

Dietaiella egregia

Bimasthala incisa

¥ Agcorhytis chavadviformis

Pasudospelotrena japonicun

Renicola sp.

Capitiaria myioinarun: ..,

o 1
« Amntdostomum ‘agutum




ST eAmmstE L

catifomica

- Straptocara 6. cvassicanda .

. Strepocara formosensis’

Z’envﬁ;nemb fiagiapina

- ‘Tatraneres songteride. -

Tetrimeres spinosa

zgw;é-éa‘sp; 3

# Eymenalep‘ié‘_ sp. s

I
A
U
7

: Claacawem!a riegalops .

Polynorphus botulu
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| 1 Detatls of Tntestion of séotérs with: helminths bt-age and sex.

. 'APPENDIX 3.° Details of infection of surf scoters with 'rranutida by age and sex. * z
PARASITE: * .__ADULTS IMMATURES TOTAL | TOTAL
A g MALE  |FEMALE - [TOTAL. MALE |FEMALE | TOTAL | “MALES |FEMALES
A terrigalensis 8(14.3)| - © [8(11.1) = - 8(11.1)| -
| 2. tunata . . 1(1.8) - s [16.3) = | 145y |2(2:8) - =
¥. attenuatus 3 R R 1(6,3) = | 1(4.5) | '1(1.9) - ;
T.. elegans B " [15(26.8)|5(31.3) {20.27.8)| 3(18.8) [ 3(50.0)| 6(27.3) 18(25.0)|8(36.4) : 5
|#. castenea < [T i 1.3 - s | aae |1als)
G. buraicola 2(3.6) |1(6.3) (3(4.2),]'6(37.5)|1116.7)] 7(31.8)[ 8(11.1)[2(9.1)

6. oholedosus. - R - 6(37.5) [1(16.7)| 7(31.8)| 6(8.3) |1(4.5) [ E i
; . delicupus . r5\.9) 2.(6.3) |6(8.3) | 4(25.0)[4(66.7) 8(36.4)| "9(12.5)|5(22.7) = ’

Gymnophallus sp.. Type 1 |1(1.8) = Jra.a | 1(6.3) [1(16.7) 3(13.6)| 2(2.8) |1(4.5) 3 8

Gymnophallus spp. 1(1.8) - 1(1.49) 1(6.3) | & 1(4.5) 2(2.8) -

Gymnophallid sp. . - - - 1(6.3) - 1w [ ra.en -

A. melanittae 1(1.8) S a1 (@3:4) *» - - 1(1.4) -

- Patlostomum sp. . 5(8.9) |2(12.5) [7(9.7). - - y = | 566.9) | 2(9.1)

A. charadiformis 1(2.8) |1(6.3) |2(2.8) | 1(6.3) - |15 | 22.8 [209.1) | . b

P, japonicun S 1(1.8) |1(6.3) [2(2.8) 2(12.5 - | 209.1) | 3(4.2) | 1(4,5)

Ranicola sp. Y 1(1.8) - 1014 ['1(6.3) s [T1aes) | 202.8) - i

A. gracilis s - - - 1(6.3) - 1445 | 1d.2) [ - }

]
irst figupé represents the no. of birds of that class . \
d e no. in br: the i o
t>class infected. .. . SRS : ¥




*D.. ‘ergregia infected 1 white

be ‘aged or sexed.

<

~winged scoter that could nat

) & N
Details.of infection of white-winged 'scoters with-Trematoda by age -and sex.
- -3 3 \ LS
2 PARASITE . ; ADULTS IMMATURES TOTAL | TOTAL
e, 2 MALE MALE | TOTAL ..|'" MALE | [.FEMALE | TOTAL |: MALE | FEMALE
‘4. tervigalensis | 12(7.7) - 2(6.9) - - L= 2(6.7) =
N. attenuatus 1(3.8) E F ) - - P 1(3.3) -
¢ verracasa ' 2(7.7). | 1¢33.3) |3(10:3) - R i 2(6.7) | 1(20.0)
7. élegans : :3(11.5) - 3(10.3) [ 12520 " = ,!.(15 6) 4(13.3) -
B.icastenea = . | 4(15.4) = 113.8) .| - - - 4(13%3) <
6. ‘bursicola 1(3.8) - = 1(3.4) = | 1150.0) ._].(16;6) ‘1(3.3) | 1120.0)
6. choledocus 5D - . 2(50.0)| 1(50.0) |3(50:0) | 206.7) | 1(20.00|
6. .deligioous 7.26.9).| 1(33.3) | 8(27.6) | 2(50.0) |- - - |2(6.7/ Y 9(30.0) |'1(20.0)
‘ 2(7.7) - 2(6.9) - 1(16.6) | 3(10.0) -&
Gymnophallus. sp. 1 |- 1(3.8) - TG - 1(16.6) | 2(6.7) Vs
i ergrégia * | e@3.n | 133.3) [7Zany [ - e P= ] 6(20,0) | 1(20.0) |
. incisa . “1(3.8) - 1(3.4) = 1(3.3) s
{ 4. echaradiformis 1(3.8) B EYER)) Fiw 1(33) -
p. japonicum | §3.3)- | 5(17.2) | 1(25.0) = 1(16.6) |- 5(16.7) | 1(20.0)
Z - 1(3.4) ‘- = S 3 s
: ] -

|5 8




black ‘scoters with .Trematoda by age and sex.
A .

i | ' IMMATURES ~ |- roran TOTAL 1*
: THATE | [TOTAL | MALE [FEMALE | TOTAL | MALE | TFEMALE
“|ai terrigatensis 2(6.3) 4(10.0) | = - - 2(6.1). 2(
. attenuatus .- - - 1025.0)( 1(20.0° | - . | 1(8.3) | 7
. castenea 2(6.3) 2(5.0) - . = - 2(6.1y < :
6. ‘bursicola 2(6.3) 2(550% - 2(50.0) | 2(40.0) ' |2(6.1) 2(16.7)
|6 > chotedocus . = - 1(100.0) - 1(20.0) {1(3.0) | = f
¢. dgltatosus £ 2(6.3) 2(5,0) = 205000 | 2(40.0) |2(6.1) \[ - 2(16,7) .
Gymnophalius sp. Type 1 = Ty 1(100.0) o 1(20.0) [1(3.0) - =
|eyrmophatiue spp. 4(23.0)° 4(10.0)' L= | 125000 1(20.0)  |4(1272) [ 1(8.3)
Gymnophallid. sp.. 1(3.1) 1(2.5)" - - - = 143.0) 7| . -
“|o. “revouzusun & - - 1(25.0) | 1(20.00) ; He
la.: inciea, 3 1(3.1) 1(2.5) - - - 1(3.0) -
.. charadiformis 1(3.1) 1(2.5) - T(25.01| L(20i0) |1(3.0) .| ‘1(8.3)
ol pygmaeum s - = - 2(25.0) | 1(20.0) -] 1E.3)
|p. > japonicum. : - - - 1(25.0) |- 1(20.0) - 1(8.3)
s etrigecides . - - - - 1(25.0) | 1(20.0) - 1(8.3)
L“* burti = - - 1(25.0) | 1(20.0) | =~ 1(8.3)




*Hymenolepié spp..infected 1 M. fusca that could

..

s HOST PARASITE ADULTS : IMMATURES TOTAL |TOTAL
¥ . - i g MALE | FEMALE | TOTAL | MALE FEMALE | - TOTAL MALE FEMALE
: | 4. perapiéiliatd |Hymenolepia’ Spp. 26 (46.4)| 10(62.5) | 36(38.3)/16 (100,0) [3(50.0) 19(86.4) 42(58.3) | 13(59.1)
e = Frimbriariinae ° .[6(10.7) o [618.3) [5(31:3) 2(33.3) | 7(31.8) [11(15.3)|2(9.1)
S Piseai L “Eymenolepis spp. i6(61.5) (2(66.6) | 18(62.1) [2(50.0)." |2(100.0)f 4(66.7) 18(60.0)| 4(80.0)
. . megalops Lol e = |12s.0) - o|asn s -
M. migra ‘\ o." |Eymenotepis spp. [18(56.3)|:5(62.5) [23(57.5) |1(100.0)"[2(50.0) | .3(60.0) 19(57.%) 7(58.3) %
e | ‘|Primbriariinae  |3(9.4) L= [3(7.5) - [1(100.0) |2(50.0) | 3(60.0) - [4(12.1) |2(16.7)
sl d F %] 5
= ; —— TP 7 3 =
| T | i q
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: \
Details of infection of surf scoters with Nematoda by age and ‘sex. ‘
! apunrs |- : IMMATURES i| ToraL TOTAL
. MALE | FEMALE _ | TOTAL. SMALE FEI TOTAL .| MALE .| FEMALE
anatis : g - = 5 B 16 (145 L - 1(4.5) 3
“nyrocinarum 5(8.9) | 1(6.3). [6(8:3) 10(62.5)| 4(66:b) [14(63:6) i‘s'(zo.s) 5(22.7). .
acutum v 28(50.0)| 8(50.0)"] 36(50.0) [9(56.3) | 3(50.0) [12(54.5) | 37(51.4) | 11(50.0)
californica 10(17.9)| 6(37.5) |[16(22.2)- | 3(18.8) | 1(16.7 |4(i8:2)/ [13(18.1)| 7(31.8) "
o: orassicauda L] 2azis) [2(2.8) 5(31.3) - 5(22.7), |5(6.9) | 2(9.1)
S formosensis’’ - - |4(7.1) |1(6.3) |5(6.9) 5(31.3) | 3(50.0) |8t3e ey’ |o(12.5) | a(is.2)’ | -
E.:borealis s sy e = oo = ras [1dais 1= rcasy) B
| B hypognatha - 7(12.5) | 5(31.3) |12(16.7) | 8(50.0)| 1(16.7). |9(40.9) '|15(20.8)| 6(27.3)
7. fissispina 1(1.8) - 1.4 |5(31.3:) 1(16.7) [6(27.3) |e(8.3) | 1(4.5)
7. gomaterias © |20(35.7)|-8(50.0) | 28(38.9) | 13(8153)| 3(50.0), |16(72.7) |33(45.8)] 11(50.0)
| zi spinosa - 2 — | 166.3) c|1(i.ay 2(12.5) | — 2(9.1).  |2(2.8) | 1(4.5)
Amidostomum sp.. . -~ 1407:1) | 1(6.3) |5(6.9) = . 4 - 4(5:6) “1(4.5) :
Streptocara Sp: - |2(3.6) = 2(2.8) & 5 = 2(2.8) 5 d
Tetrameres . sp. Cojra.s - 1.4 [106.3) | 3(50.0) |4(18.2) 7 |2(2.8) | 3 #
Sarconema sp. . . ° 1(1.8) - |1l - gt LRI E6 Y'Y = A
4. | Nematodge sp. 1T - - - - raen) i | = 1(4.5)




Détails of infection of white-winged scoters with Nematoda by age and sex:.

IMMATURES

" PARASITE ADULTS TOTAL TOTAL
I B8 MALE | FEMALE. | TOTAL .. | MaLE - FEMALE | TOTAL MALE FEMALE
‘G nyrocinarum 10(38:5) 1(33.3) [11(37.9) =] 16s0.0)|1(26.7) ‘[10(33.3) | 2(40.0)]
4% acutum “|8t30.7) = |8(27.6). | 1(25.0) | 2(100.0)[3(50.0) |9(30.0) [2(40.0)
5. ‘californica 12.n. | - 1(3.4) - R A 1(3.3) -
S\ 6. ‘erasdicaida 1(2.7) = 1(3.4) - - - 1(3.3) -
5. formosensis 1(2.7) - 1(3:4) - - = 1(3.3) -
7. fissispina R = - - 1(50.0) |1(16.7) - 1(20.0)
| 7. somateriae 7126:9) - 7(24.1) |1(25.0) | 1(50.0) |2(33.3) [8(26.7) [1(20.0)
r." spinosa 1(2.7) - 1(3.4) - - . 1(3.3) -
Tetrdmeres sp. 2(7.7) B 2(6.9) ~ - - 2(6.7) -

L1t




’
) fo . :
"+ betails of infection of black scoters with Nematoda by age and sex.' ; N
PARASITE FADULTS ‘ IMMATURES TOTAL : TOTAL
I | mare | FEMALE | TOTAL MALE. | FEMALE | TOTAL MALE FEMALE
. nyvocinarum. 2 - L. - = 2(50.0) [2(40.0) | = | 2€16.7)
A.. aoutum 17(53.1) 4(50.0) | 21(52.5) | 1(100.0) | 2(50.0) 3.(‘60.0) 18(54.5)| 6(50.0)
| B. unoinatum 1(3.1) \‘- 1(2.5) - 1(25.0)- [1(20.0) | 1(3.0) | 1(8.3)
8. catifornica - . - |5(15.6) [ 1042.5) | 6(15.0) - 2(50.0) [2(40.0) | 5(15.2) | 8(66.7)
8. ¢c. crassicauda’ 3(9.4) - 3(7.5) - 1(25.0) [1(20.0) | -3(9.1) [ 1(8.3)
\E. ‘hypognatha 4(12.5) | 1(22.5) [ 5(12.5) - 2(50.0) | 2(40.0) | 4(12.1) ) 3(25.0)
T fill{lpina' 1(3.1) Cod 1(2.5) - 2(50.0) |2(40.0) -1(3.1) 2(16.7)]
7. ' somateriag - - = = 1g2s.0) [1(20.00 | - 1(8.3)
7. epinosa - - = 1(100.0) - 1(20.0) 1(3.0) . b B
§ o
| {
. A ;i #
i
| & ] . ’ E
7 1

81T




“ b R s 'S s '
Details of i tion of with hala by age and sex.

"HOST ) PmsITE . ADULTS 5 IMMATURES L ;I‘OTAL TOTAL
i i MALE | FEMALE| TOTAL MALE .| . FEMALE | TOTAL J'MALE |* FEMALE
i perepiotitatalr.” artmant & i N B ICE Bt [ Y0 W Y TOTEI
Bty P. botulus 4(7.2) ["1(6.3)" | 5(6.9) | 1(6:3) = 1aes) | s(6.9) |1(4.5)
I : ©. sudsuche. 6(10.7) | 2(12.5) | 8(11.1) |'5(31.3) - | st22.7 | 1108.3)|2(9:1)
M. fusca: P. bdtutua - [3(11.5)[ 1(33.3)| 4(13.8) | 2(50.0) { 1(50.0) | 3(50.0) |5(16.7)"|2(40.0)"
M. nigra P botutus 4(12.5) | 1(12.5) | 5(12.5) < 205000 [ 2(40.0) | 41201 [3(25.0)
s, -« |e. eonstriotum = - - - 1(25.0) | 1(20.0) | - - |1(8:3)
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